* By invitation
In search of a critical period in the human mother, necessary for the development of optimum mothering behavior, we have observed a predictable pattern of behavior in most mothers at the time of the first physical contact with their young. We recorded and studied this behavior in 10 mothers 1 to 3 hours following delivery, with their normal full-term infant undressed and placed beside them, and in 15 other mothers during their first three tactile contacts with their prematures (1000-1750 g) in an incubator. Relevant maternal and infant behavior was quantitatively analyzed from photographs taken every second during the first 10 minutes of each contact. An orderly progression of behavior was observed in mothers of full-term infants. The mothers started with fingertip touch on the infant's extremities and proceeded in 4-8 minutes to massaging, encompassing palm contact on the trunk. In the first three minutes the fingertip contyct was 55 %, with 23 %palm contact. In the last three minutes of observation, fingertip contact decreased to 19 % and palm contact increased to 70 %. Films will demonstrate this progression. Excitement in the mother during the first minutes was sometimes followed by sleep at 8-10 minutes, with the infant at her side. Mothers of normal premature infants permitted to touch in the first 3-4 days of life followed a similar sequence but at a much slower rate. Even at the third visit, palm contact was observed only 15 % of the time. Early observations suggest that deviations from this pattern may be a valuable clinical indicator of later maternal performance. (SPR) and practical problems. Interviewing and observing patients and families were done not only when decompensation or disturbances occurred but prophylactically and on schedule in the hope of maintaining optimal emotional adaptation and family relationships. Special attention was devoted to the critical time periods in the program, e.g., insertion of the Scribner shunt, inception of hemodialysis, nephrectomy, preparation for transplant and the stormy post-transplant period with the many physiologic and psychological reactions to the transplanted kidney. Findings to be presented include: (1) patients from a variety of disorganized families and unconventional background are able to adapt to the treatment program successfully, while others who initially seemed better risks may prove more vulnerable; (2) preceding knowledge of family background, etc., is required in order to anticipate and handle crises as they occur; (3) communication of patients with one another and among patients' parents is an important force which can be therapeutic or potentially destructive, and to which the staff must be continually sensitive and responsive; (4) communications between doctors, nurses, and parents in their respective roles and rivalrous feelings toward child patients need to be dealt with; (5) the donors' reactions before, during, and after transplant require sensitive handling-especially if rejection occurs. (APS)
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Parental Adaptation to Cystic Fibrosis in Children. AUDREY T. MCCOLLUM* and LEWIS E.GIBSON*, Department of Pediatrics, Yale Univ. Sch. of Med. and Yale-New Haven Medical Center, New Haven, Conn. (introduced by C. D. Cook). When the termination of a potentially fatal pediatric illness can recurrently be postponed by palliative management, danger exists that the child's life experience may constitute little more than an attenuated death. Since the life expectancy of children with cystic fibrosis is lengthening significantly, it is urgent to make explicit the tasks of social and psychological adaptation faced by child and family. Characteristics of parental adaptation to the illnesses of 55 children with cystic fibrosis have been examined. Methods have included survey by detailed questionnaire, individual parent interviews, and parent group discussions. Findings indicate that the central adaptive task challenging parents is that of dealing with a prolonged anticipatory mourning reaction while concurrently attempting to sustain a relationship with the child which affords parental gratification and promotes adequate physical and emotional development in the child. The complexity of this task is intensified by the intrusive physical manifestations of C/F which recurrently stimulate thoughts of death. The adaptive process appears to progress through pre-diagnostic, confrontational and long-term stages. In each stage, key sources of parental stress and foci of parental anxiety have been identified. Some phase-specific responses of the developing child to his disease which produce management crises are described. These findings are presented as precursors to further longitudinal and cross-sectional study. Observations concerning useful techniques of preventive and therapeutic intervention are presented. (APS)
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Undernutrition and Child Development. H.P.CHASE* and H. P. MARTIN*, B. F. Stolinsky Laboratories, Department of Pediatrics, University of Colorado Medical Center, Denver, Col. (introduced by Donough O'Brien).
Undernutrition in infancy may permanently impair physical and mental development. Nineteen children hospitalized with undernutrition in the first year of life have been studied an average of 3.5 years later to evaluate long-term consequences. A similar number of control patients born at the same hospital were chosen on the basis of birth date, weight, sex, and race. Evaluation of both groups has included physical, social, and child-parent interaction examinations. Developmental quotients have been determined using the Yale Revised Developmental Exam for both groups, and the Denver Developmental Screening Test (DDST) for siblings of each group.
Present social findings are similar in both groups regarding income, parental separation, alcoholism, and antisocial behavior. Families of the study group have a higher incidence (72 %) of siblings being born within 1 year prior to propositi births. Inadequate money for food early in the child's life was reported with a greater frequency in the study group than in the control group. Present physical status of propositi is uniformly lower than in control children, with 57 % < 3rd % in height, 62 % i 3rd % in weight, and 38 % < 3rd % in OFC. Mean DQof the study group was 83, compared to 101 for the control group. The duration of malnutrition following birth correlates with the D Q and physical growth 3.5 years later. None of 9 children initially diagnosed and treated prior to age 4 months has a D Q below 80 (mean 95), whereas only 1 of 10 infants treated after age 4 months has a D Q above 80 (mean 70). Approximately 90 % of siblings in the study and control groups performed normally on the DDST. (SPR)
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Evaluation of the Pediatric Nurse Practitioner. HEN-RY K. SILVER and BURRIS R. DUNCAN*, Dept. of Pediatrics, Univ. of Colorado, Denver, Col. The pediatric nurse practitioner is a baccalaureate nurse with special training who fills an expanded role in providing comprehensive health care to children in areas with inadequate health services and in pediatricians' private practices. Four extensive evaluation surveys of the pediatric nurse practitioner and her performance have been carried out. It was found that: (1) the nurse by herself can appraise and manage approximately three-fourths of all children coming for health care, including all well children and two-thirds of those who are ill or injured; (2) a significant difference in assessment occurred in only two of 182 children examined by both pediatricians and pediatric nurse practitioners; (3) ninety-five % of parents whose children received care jointly from a pediatrician and a pediatric nurse practitioner in a private practice expressed satisfaction with such care; more than half of the parents stated that joint care was better than that formerly received from a physician alone; (4) the association of a physician with a pediatric nurse practitioner in a private practice allowed him to manage 37.6 % more patient-visits than he could alone, and increased his net income by several thousand dollars per year.
Summary: Evaluation surveys of practicing pediatric nurse practitioners has demonstrated that they are highly effective and competent in providing high quality comprehensive health care to a large proportion of well and sick children. The nurses' services were highly satisfactory to parents and resulted in increased time and income to physicians in private practice. (APS) (introduced by Robert Ward). To offer immediate assistance to adolescents in times of crisis, an emergency telephone service was established in Los Angeles. The service was started because of increasing alienation of young people, reluctance to utilize established agencies, and the recognition that adolescents need someone to talk to at the time of crisis. Immediacy, anonymity and the neutrality of a hospital-based service may have led to its frequent use by the adolescent; over 6,000 calls have been received during the first 9 months of operation. The approach used is based on several assumptions: that individuals call the service because they face a conflict which they have been unable to resolve on their own, that resolution of these problems evolves from the individual's own life experience and is not benefited by advicegiving and ready-made solutions which displace responsibility from themselves. Furthermore, unconditional regard and respect effectively communicated are absolute prerequisites to constructive interaction. The present paper will present a description of the basic approach, initial observations, and an analysis of data obtained from the first 1,000 calls received. Preliminary data suggest several possible benefits from an emergency telephone service for adolescents: (1) young people may utilize the telephone in times of crisis to receive help that they would not otherwise obtain;
(2) the program may offer a new form of therapy particularly suited to the needs of adolescents; (3) it may serve as a valuable listening post for the community and may uncover needs for resources not presently available; and (4) it may assist pediatricians and other professionals to learn how to deal with acute crises.
(APS)
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Safeety Packaging and the Prevention of Childhood
Poisoning. AUGUST L. JUNG* and ALAN K. DONE, Dept. of Pediatrics, University of Utha College of Medicine, Salt Lake City, Utah. The data to be presented are the results of extensive, well-controlled comparisons of various forms of packaging and the ability of children in the poison-prone age group to obtain simulated solid dosage forms of medication therefrom. Children between 18 and 40 months of age are included. Complete crossover studies have been completed as follows : 60 with screw cap, snap cap, and transparent 'strip' pack; 63 with 'double lock' safety cap, transparent 'strip' pack, and 'blister' pack, and 100 with 'double lock' safety cap, opaque strip pack, palm-and-turn cap, and blisterpack. The findings indicate that the presently popular snap-type 'safety cap' is almost as easily removed by children as is an ordinary screw cap. The palm-and-turn cap is more effective, but can be opened by a significant percentage of children. Strip and blister packs yield so slowly to many children, as to discourage the ingestion of more than a few tablets. Considering that such forms of unit packaging also eliminate the possibility of parental failure to replace a lid properly, they appear to offer the greatest promise in preventing accidental childhood poisoning. The data indicate further that to be effective in deterring children, such packaging need not be made difficult for adults to open, since they take advantage of poor development of prehensile abilities in children of poisoning-prone age. (APS) Hathaway) . The use of videotapes to observe senior medical students as they interviewed mothers of children has demonstrated a deficit in their ability to communicate with these parents. Seniors often fail to obtain the vital information pertaining to the child as an individual within a family unit. This study was performed to test the hypotheses that (1) freshmen would obtain more interpersonal and (2) less factual information from mothers of ill children than would seniors. Randomly selected freshmen and seniors videotaped interviews with 3 simulators who were programmed to portray mothers of a child with a serious organic illness with related psychosocial problems. The use of the programmed 'mother' permitted each student to obtain a standardized interviewing experience. The students were given identical information about these children and informed that the mothers were simulators. Objective measurements were made by 5 trained observers who rated each videotape using a modified interaction analysis technique and an objective checklist. An interrater reliability coefficient for each group of ratings was greater than 0.96 more than 95 % of the time.
The results clearly demonstrated that freshmen obtained significantly more interpersonal information, i.e., the effect of the illness upon the child and his family, and asked fewer leading questions than did seniors (p < 0.001). Seniors obtained more factual information (p < 0.001). The ramifications of these data are far reaching. It would appear that as medical students move through their training, a certain degree of their innate ability to communicate with mothers seems to have been altered by their desire to obtain factual information. This alteration may well limit their effectiveness as the child's physician. (SPR) 10 Pediatrics: The Clinical Teaching Program. FLOY HELWIG*, Northwestern University Medical School, Chicago, Ill. (introduced by Robert B. Lawson). I t is increasinqly obvious that we must review the effectiveness and efficiency of our teaching program. Eighty departments of pediatrics responded to a survey to determine the scope of pediatric teaching in the initial clinical clerkship. Thirty-seven skills and concepts were evaluated as to faculty emphasis and student competence. The composite evaluation provides a description of the clinical teaching environment in the United States. An order of priorities in faculty emphasis of skills and concepts has been established, as well as in the faculty assessment of student competence. These standards will allow an individual school to assess its own program. The data are compared with similar studies of Northwestern faculty and junior medical students. Northwestern faculty agree with the composite departmental viewpoint in both the emphasis given and the competence achieved evaluations. This is in contrast to the Northwestern student-faculty comparison. Students view skills and concepts as receiving equal emphasis and believe they achieve an equal degree of competence. Faculty emphasize concepts more than skills and score greater student competence in conceptual areas than in skills. The implications of these differences for curricular design will be discussed. (APS)
11
The Age-Dependent Enhancement of Cardiac Contractility by Glucagon: Relationship to Activation of the Adenyl Cyclase Enzyme System. W. FRIEDMAN, B. SOBEL* and C. COOPER*, Univ. of California, San Diego, and the School of Medicine, La Jolla, Cal. Glucagon recently has been employed as a cardiostimulatory agent in adult patients, but the responses of premature and newborn infants to cardioactive drugs may differ considerably from those of the adult. Accordingly, the effects of glucagon on cardiac performance and on the enzymes responsible for the synthesis and degradation of cyclic-AMP (C-AMP) were studied with respect to age. Ventricular and atrial myocardium were isolated from fetal and newborn lambs and adult sheep and their pharmacological responsiveness studied quantitatively in a myograph. Glucagon exerted a negative inotropic effect on ventricular muscle from the term fetus, a small positive inotropic effect in newborns, and a marked augmentation of contractility in adult sheep. Moreover, glucagon did not increase the spontaneous contraction rate of fetal right atrial tissue. Although C-AMP appears to be an important mediator of manv of the actions of both ca&cholamincs and glucagol;. i t is uncertain whcther the card~os~imulatory actions of eluc aeon are mcdia~cd by this nucleotide. heref fore, tvhe egects of glucagon on the activites of adenyl cyclase (AC) and phosphodiesterase (PDE), enzymes regulating synthesis and degradation of C-AMP, were studied in whole homogenates and particulate fractions of fetal and adult myocardium by a radioactive isotope assay. Total fetal AC activity was significantly reduced compared with the adult. Glucagon stimulated AC activity in both adult fractions but only in fetal whole homogenates without altering PDE activity. Thus, a marked age dependency of the cardiac responses to glucagon exists, perhaps related to altered metabolism of C-AMP. (introduced by John D. Crawford).
Excised dog lungs were ventilated with oxygen at total lung capacity by maintaining end-expiratory pressure at 7 cm H,O. By 3-8 hours, there was a consistent decrease in slope of the deflation limb of volumepressure (V-P) curves (A slope -34 %, SEM 4 %). In addition, the inflation-deflation pressure difference at 1.2L lung volume decreased from 10 to 8 cm H,O. A fog of either 2 %DL alpha-dipalmityl lecithin (DPL) in 0.15M saline or 0.15M saline alone was delivered to the lungs from an ultrasonic generator at a rate of 400 mg/hour during continued ventilation. Within 90 minutes, the deflation limbs of V-P curves and the inflation-deflation pressure difference returned to initial values during DPL administration (6 lungs) but not during saline administration (3 lungs). During continued ventilation with oxygen alone, a consistent decrease in slope of the deflation limb of V-P curves (-27 %) was observed at 60-90 minutes (4 lungs). These findings indicate that pulmonary surface activity can be restored in uitro with an ultrasonic aerosol of DPL, and that activity may likewise be restored in uivo in diseases associated with deficient pulmonary surface activity. More rapid deterioration of lungs after cessation of DPL administration than initially suggests that the alveolar reservoir or hypophase of surface active material was not replenished during 90 minutes of administration and that more prolonged administration would be more effective. (SPR)
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Cardiopulmonary (introduced by Sumner Berkovich). Cardiopulmonary functions of 24 hours hypothermically (4 "C) preserved left lungs were studied 17 months or more following replantation in 6 dogs. Hemodynamic data was obtained by cardiac catheterization with and without occlusion of the right pulmonary artery (RPA). Differential studies of lung compliance, airway resistance, and CO diffusion capacity were performed for each lung. A normal relationship for lung compliance was found between the normal right lung and the preserved left lung. A normal right to left ratio was found for airway resistance; the left lung accounted for approximately 50 % of the total. The preserved lung contributed about 40 % of the total diffusion capacity. I n all animals the hemodynamic findings were normal when the RPA remained patent. Upon occlusion the total pulmonary resistance index (TPRI) and the pulmonary artery pressure (PAP) fell in one, rose significantly in one, and remained normal in another. The remaining 3 animals maintained normal PAP in spite of significant elevations in TPRI. Two of the 4 animals with increased TPRI showed elevations of their pulmonary capillary pressures. These data demonstrate that lungs replanted after 24 hours of preservation can maintain adequate functional capacity for prolonged periods of time. (SPR)
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Experimental Production of Double Inlet Left Ventricle in the Chick. IRA H . GESSNER, Univ. cf Florida College of Medicine, Dept. of Pediatrics, Gainesville, Fla. Temporary mechanical manipulation of the conotruncal area of the chick embryo heart has produced a spectrum of congenital heart defects, including ventricular septa1 defects (VSD), large VSD with overriding aorta, and double outlet right ventricle (DORV) as previously reported. Further use of this method has produced double inlet left ventricle (DILV) in which both right and left atrioventricular (A-V) valves open into an anatomic left ventricle.
At death or sacrifice, embryos are perfused via the IVC, rapidly fixing the hearts in dilation. Windows cut through the free walls allow viewing of the undisturbed internal anatomy. Of 95 hearts in this series, 6 demonstrate DILV. In 10 others, the tricuspid orifice opens mainly into the left ventricle, straddling the VSD, a situation described as partial DILV. These 16 also show DORV. The VSD, usually posterior to the crista supraventricularis, may be anterior resembling Taussig-Bing malformation. Complete transposition of the great vessels has not occurred. In all, the major portion of the right ventricle was present although decreased in volume.
Early in development, the single A-V orifice enters the primitive left ventricle whereas the arterial outflow tract is related to the right ventricle. Alignment of the right A-V orifice with the right ventricle takes place before transfer of the posterior great artery to the left ventricle. Thus DILV represents an earlier embryological stage than DORV. Production of DILV is the logical extension of the previously described spectrum and directly supports the hypothesis that these anomalies are based on arrest of development at normal embryologic stages. (SPR)
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Comparative Measurements of . EMMANUEL MESEL*, Stanford Univ. School of Medicine, Palo Alto, Cal. (introduced by Norman Kretchmer) .
Experimental VSD was used as a model for testing the accuracy of the Fick method for measuring left-toright shunts ( Q L + R). Electromagnetic flow transducers were implanted acutely in the interventricular septum of 25 dogs and provided a primary standard for measuring ( Q L -+ R) in uiuo. Oxygen uptake and blood samples from the right heart and the aorta were obtained for estimation of pulmonary flow (QP) and systemic flow (QS) by the Fick method while recording Q L + R directly from the transducer ( Q L + R-Trans). QL -+ R-Fick was calculated from the relationship QL + R = QP-QS. Taking right atrial blood as representative of mixed venous return, the usual assumption in VSD, the average error was 44 % (range 2 % to 167 %, standard deviation 73 %). Since tricuspid reflux occurred in 14 animals with delayed right ventricular activation (QRS > 100 msec), calculations were repeated using superior vena caval values to represent mixed venous content. Not only did this not result in improved accuracy, the errors actually increased (mean 77 %, standard deviation 65 %).
Errors in estimating the shunt flow were closely related to the absolute level of the pulmonary arterial saturation (PA sat). When the latter was under 85 % saturation, 11 of 14 measurements were within 30 % of the true value. In only 2 of 11 animals with a PA sat above 85 % was similar accuracy achieved. The inaccuracy inherent from inadequate mixing of the major venous streams in the right atrium is thus partially offset by reasonable accuracy of measurement of the pulmonary arterio-venous oxygen difference when the PA sat is under 85 %. When the pulmonary a-v difference is small the effects may be additive, and extreme errors may occur. I t is concluded that the Fick method can only provide a crude measurement of left-to-right shunts. (SPR) (TGA) comprising thefollowing hern~d~narnicgroups: I. atrlal septal defect, intact ventricular septum (n = 1 1) ; 11. ventricular septal defect (n = 9), and 111. pulmonary stenosis (PS) or pulmonary banding (n = 5).
Left ventricular end-diastolic volume (LVEDV) , ejection fraction (LVEF), systolic index (LVSI) and left atrial maximal volume (LAMax) were calculated. In the absence of mitral regurgitation or a patent ductus, the LVSI provides a reliable measurement of pulmonary flow in group I and a minimal estimation of this variable in group 11. Infants ( < 2 years) in group I showed a normal LVEDV, but infants in group I1 had an elevated LVEDV (p < 0.001) averaging almost twice normal, 82 +24 cc/M2. The LVSI was increased above normal in both groups: normals 4510*880, group I1 6308&2000 (p < 0.01), and group 111 8641 i 2394 cc/min/M2 (p 0.001). The LVEDV and LVSI were normal or decreased in 3 patients with PS and slightly elevated in 2 patients with pulmonary banding.
The LVEF was normal in all groups and the LV mass was increased in 9 of 11 patients. The LAMax was normal in group I but significantly elevated (p < 0.01) in group 11. There was a significant correlation of LAMax with the LVSI (r = 0.719, p 10.01). These data represent a preliminary investigation of left heart volume characteristics in patients with TGA and suggest that the site of associated defects can influence markedly left heart volume and pulmonary flow in this complex lesion. (SPR)
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Acute Res. 2: 424, 19681 was changed; instead of applying the reference electrode to the chest wall, both active and reference electrodes were applied to the earlobe. Patients were selected to include those breathing gas mixtures with high 0, concentration and whose degree of oxygenation had been evaluated by relief of cyanosis. Short periods of excessively high levels of blood PO, were determined by this method in babies followed mainly by clinical appearance or during administration of routine nebulizer treatment. Degrees of correlation between current obtained from the electrode and PO, of earlobe capillary blood and between PO, of central arterial blood and earlobe capillary blood at levels markedly higher and lower than 100 mm Hg were evaluated. A study of the human pulmonary arterial tree from birth to maturity revealed an expansion with growth of the elastic portion of the system, while the muscular arterial segment remained constant in length and diameter size. In order to assess the effect of organ size in this transformation, the lungs of various mammals were studied. Two distinct arterial tree designs were distinguished. A smoothly tapering system with dichotomous branching and an orderly merging of histologically different wall structures characterize the lungs of man, monkey, deer, dog, cat and mouse. The arterial trees of the guinea pig, rabbit and rat consist of a central core of elastic stem arteries from which right angled branches arise with very thick muscular walls and abrupt changes in wall thickness and lumen size. Within the framework of these designs, a size-related increase in elastic capacity is a feature of maturation of all species. The morphologic features of the two designs would suggest different flow and resistance characteristics. In the tapering tree of larger mammals and of the mouse, the 'capacitance' and 'resistance' arterial segments merge smoothly into a functional unit, but in the angular design of the smaller mammals they are in sharp contrast. While the limited physiologic data available reveal a similar pulmonary artery pressure in all species, the functional potential of the two designs may be different. cenkal nervous regulation of respiration was first described in mythology; Ondine, a water nymph, deprived her mortal and unfaithful husband of the ability to breathe while asleep. The disorder has subsequently been described in adults often in association with CNS disease. We have studied a white male infant born with this disorder but without any other detectable CNS abnormality; primary heart and lung disease were absent. Cyanosis was present since birth and deepened during sleep. Hypercapnia intensified when the cyanosis was relieved by 40 % 0,.
Assisted ventilation in the neonatal period easily produced a marked fall in Pco, (96 to 29 mm Hg). Heart size, initially normal, progressively increased. Cardiac catheterization and angiography excluded right to left shunts and demonstrated right ventricular dilatation and hypertrophy. Pulmonary hypertension decreased on 90 % 0, from 92/61 to 66/35 mm Hg (5 months) and from 70120 to 45/10 mm Hg (13 months). Lung biopsy excluded primary disease of the lungs or airways. Biopsy of muscle and nerve and electromyography excluded neuromuscular disease. Alveolar hypoventilation persisted despite multiple stimuli for respiration in blood (high Pco,, low Po,, low pH) and in CSF (low pH). Compared to quiet wakefulness, sleep was associated with increasing hypercapnia and hypoxia, while crying improved the blood gases. The ventilatory response to 4 % CO, was blunted (increment < 100 %) .
Preliminary experience was obtained with radio-frequency electrophrenic stimulation bilaterally, but neither this nor assisted (negative pressure) ventilation maintained blood gases at normal values. We have attempted to solubilize and further characterize UDP-glucuronyl transferase using a stabilized microsomal preparation from guinea pig liver [HA-LAC and REFF, Biochem. biophys. Acta 139: 328, 19671 . Following ultrasonic oscillation of this preparation and centrifugation a t 100,000 x gfor 45 minutes, enzymatic activity was present in the clear supernatant. After storage for 7 days at 4-6 "C this preparation retained 60 % of its activity when orthoaminophenol (OAP) was the glucuronide receptor. Sedimentation on a continuous sucrose gradient (12.5-46 %) and elution from a column of Sephadex G-200 increased specific activity 20-50 fold with OAP and 10-20 fold with bilirubin as substrates.
The partially purified material had a similar phospholipid composition to liver microsomes but an increased lipidlprotein ratio. Electron microscopy of the material showed single layer membranes arranged partly as vesicles of 800-2000 A diameter.
This membrane preparation represents greater purification and stabilization of the enzyme than has been reported. Previous claims that UDP-glucuronyl transferase had been solubilized have been based on gravitational methods. This study demonstrates that gravitational methods alone do not permit the conclusion that a membrane bound enzyme has been made soluble. (SPR)
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Mechanism of the Phototherapy of Jaundice. J. DON-ALD OSTROW*, Case-Western Reserve Univ. and University Hospitals, Cleveland, Ohio (introduced by Marshall Klaus). To determine the mechanism by which phototherapy reduces jaundice, catabolism of labeled bilirubin was studied in icteric Gunn rats exposed to intense fluorescent light. A shaved Gunn rat with an external bile fistula was given intravenously 300 pg 14C-or 3H-bilirubin. After the tracer had equilibrated with the endogenous bilirubin pool, bile and urine were collected and plasma was sampled at 4-hour intervals during 3 x 16-hour periods: 1. Control-Room light.
2. Light-Rats exposed to 1600 foot-candles from six 15-watt daylight fluorescent lamps; 3. Recovery-Lamps off again. Excreta and plasma were assayed for radioactivity and diazo-reactivity.
Results: Control Period-Plasma bilirubin was stable; plasma specific activity declined semilogarithmically; less than 20 % of the label lost from the body pool appeared in bile; bile was light yellow with a weak, atypical diazo reaction. Light Period-Plasma bilirubin fell by 11-48 %; decline in plasma specific activity accelerated up to two-fold, but least in animals with greatest fall in plasma bilirubin; bile radioactivity increased almost 6-fold; bile turned deep golden-brown and showed a 4-fold increase in diazo-reactivity ; watersoluble pigments extracted from Light biles showed absorption spectra and chromatographic patterns similar to those of Control biles; urine radioactivity increased 2 to 3 fold. Recovery Period-Plasma bilirubin levels and excretion of radioactivity in bile and urine all returned slowly to control values, but decline of plasma specific activity continued at an accelerated rate.
Conclusions: Phototherapy converts tissue bilirubin to water-soluble, diazo-positive derivatives which are excreted rapidly in bile and to some extent in urine. These derivatives are apparently similar to the bilirubin catabolitesfound normally inGunnrat bile (SPR)
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Isolation of JVADPH-Cytochrome C Reductase from Human Liver. LESTER F.SOYKA*, Stanford University School of Medicine, Stanford, Cal.
(introduced by Norman Kretchmer). The components of the hepatic mixed-function oxidase system have been studied. This membranebound complex of enzymes is responsible for oxidations of many drugs and chemicals, as well as a large number of endogenous compounds, such as steroids and fatty acids. The activity of the enzyme, believed to be the first step in the microsomal electron transport chain, is assayed on the basis of its ability to catalyze the reduction of cytochrome c by NADPH. Such an enzyme has been identified previously in livers of cow, pig, rat and rabbit. Using methods employed for the rat enzyme, we have now isolated a similar enzyme from human liver. Thoroughly washed microsomes were treated with bovine pancreatic trypsin (1 mg/100 mg protein) for 30 minutes at 4°C. Almost all enzymatic activity remained in the supernatant after centrifugation at 105,000 x g x 2 hours. The enzyme was retarded by Sephadex G-100 and eluted after the main protein peak. It was adsorbed by DEAE-cellulose in 0.03 M phosphate buffer and eluted with a linear gradient of 0.1-0.4 M phosphate at pH 6.8. Behavior on Sephadex and DEAE was identical to that of the rat enzyme, suggesting similar molecular weight and charge. Fractions from the DEAE column had specific activities about 150 x greater than that of the washed microsomes. The highest specific activity obtained was 2-3 x greater than that of the rat enzyme. Apparant Km, determined by varying amounts of NADPH in the presence of excess cytochrome c, was 3 . 6~
M. This value plus the pH-activity curve were the same as found with the rat enzyme. Conjugated bile salts have no effect on the absorption of glucose in normal animals [POPE, J.L. et al., B. B. A. 130: 2 18, 19661 . The present study reexamines this observation in bile depleted animals, using the non-metabolizable monosaccharide 3-0-methyl glucose (3 MG). A bile fistula was established bv inserting a caGnula 5'mm distal to the bifurcation of the hepatic -ducts. Sham-operated animals had a cannula lying in their peritoneal cavity. Forty-eight hours after the surgical procedures, the absorption of 3 MG was studied in 20 cm segments of upper jejunum, completely removed from the animals. These segments were perfused simultaneously through the mesenteric circulation and the lumen. Venous and luminal effluents were continuously collected. Both blood and intestinal luminal perfusates contained 100 mg % of 3 MG. In 10 bile fistula animals, the mean % absorption of 3 MG (23.2 %+ 1.9) was significantly greater (p i 0.01) than in 10 sham animals (15.1 x 1 0 . 9 ) . Three groups of bile fistula rats were then perfused in uiuo through an intraduodenal cannula with either pooled rat bile, pure Na taurocholate (35 ,um/ml) or an electrolyte solution. These were infused at a rate of 1 ml/h, had an identical pH (6.5) and osmolality (300 mosm/kq).
After 48 hours, the transport of 3 MG was studied using the i n uitro technique described above. The 7 animals in the electrolyte solution group (33.8 %f 1.4) absorbed significantly more 3 MG (p .= 0.005) than the 14 animals perfused with either pooled bile (19.2 %f 1.9) or Na taurocholate (20.5 % f 1.1). These data suggest that bile-depleted rats absorb significantly more 3 MG than normal animals, and furthermore, that this increase can be modified by pooled bile or Na taurocholate. (SPR) 
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The The excretion of intravenously administered RBI-13 1 into the stool has been a useful test in differentiating surgical from non-surgical causes of neonatal obstructive jaundice. The necessity for meticulous 72-hour stool collections free from urine contamination has limited the widespread acceptance of this procedure. Radioisotope imaging with either the rectilinear scanner or Anger Scintillation camera obviates this objection. Nineteen infants (8 days to 4 months) with obstructive jaundice, were investigated with serial RBI-13 1 scans. In 3 normal infants, excretion into the bowel was detected within 2 hours after injection of RBI-13 1, and 24 hours post-injection, radioactivity was seen throughout the small bowel and colon. Seven babies with extra-hepatic biliary atresia did not show bowel activity, and activity over the liver area remained undiminished for 72-96 hours. One 6-week-old baby demonstrated uniform activity throughout the abdomen on the 2-hour scintiphoto and exploration confirmed the suspicion of a ruptured bile duct. Among the I1 remaining cases, neonatal hepatitis was established by biopsies in all, and the scans were diagnostic of a normal extra-hepatic biliary tree in seven. The 4 infants with delayed excretion were characterized by late onset of cholestasis, with sepis in two and hemolytic disease in another. Repeat studies confirmed patent extrahepatic ducts in all. Simultaneous stool RBI-131 excretions correlated well only in 10 of the 13 cases studied. (SPR) (37.9 %) having esophageal burns. Esophageal burns were graded as lst, 2nd, and 3rd degree. All patients with esophageal burns were treated withsteroids (equivalent to 2-3 mg/kg body weight of prednisone) for a minimum of 2 weeks. Antibiotics were given concomitantly in therapeutic doses. Strictures developed in 9 (25 %) of 36 patients with esophageal burns. All 8 (100 %) children with 3rd degree burns, one (16.6 %) of six with 2nd degree burns and none of 22 with 1st degree burns developed strictures. Laryngeal and epiglottic burns occurred in 6 (66.6 %) of the 9 developing esophageal strictures, 4 requiring tracheotomy. All children with 3rd degree esophageal burns have required dilatation, colon interposition or esophagogastrectomy. A dilatation was necessary on the one child developing stricture after a 2nd degree burn. Acute respiratory distress following ingestion of caustic indicates epiglottic and/or laryngeal burns and accompanies severe esophageal burns. Steroids and antibiotics used for 2 weeks to 68 days failed to prevent esophageal stricture in 3rd degree burns. The efficacy of this treatment in 1st and 2nd degree esophageal burns could not be established with certainty from this study. (APS) . ' Changes in intestinal mucosal enzyme activity offer a potenGal method of diagnosing and evaluating noncatastrophic acute intestinal ischemic disease. Alternatively, the gastrointestinal effects of generalized hypoxemia may now be evaluated by measuring changes in intestinal enzyme activity and utilizing the technique of experimental partial vascular insufficiency. Intestinal brush border enzyme activity, representing both labile (disaccharidases) and stable (peptidase) mucosal markers were examined. In 10 dogs, blood flow to the small bowel was measured by a noncannulating flow probe placed around the superior mesenteric artery and attached to an electromagnetic flowmeter. A hydraulic occluder controlled diminution of mesenteric blood flow. Collateral arterial circulation was interrupted. Biopsies of proximal jejunum were obtained at normal blood flow, after 60 minutes at 50 % of normal flow, and after 15 and 30 minutes of total mesenteric occlusion. Lactase, sucrase, maltase, and gamma glutamyl transpeptidase (GGTP) activity were determined. Disaccharidase activity rose during 50 % ischemia and remained elevated during total occlusion. The percentage increase in activity was 24.8,23.9, and 34.4 for lactase, sucrase, and maltase, respectively. GGTP activity was unchanged in proportion to diminished blood flow. These findings suggest mucosal disaccharidase activity reflects changes in intestinal blood flow. Studies on intestinal ischemia in newborns, infants, and children may now be approached with this tool with a view to discovering discriminating values for clinical situations. (SPR) This report represents a long-term anatomic, histochemical, radioisotopic, and immunologic study of the Peyer's patch-type lymphoepithelial tissues in rabbits. Cryostat sections were prepared from 5 unimmunized adult and 10 young rabbits from neonates to age 6 weeks. The tissues were studied for immunoglobulin producing cells using fluorescein-labeled guinea pig anti-rabbit IgG, IgM, and IgA. Very few antibody producing cells were identified. Repeat experiments with tissues from hyperimmune animals revealed no significant increase in immunoglobulin-containing cells. Ten animals were then independently immunized with different antigens by conventional routes, either with or without adjuvant. Antigens and antisera were labeled with rhodamine or fluorescein, and the Peyer's patch-type tissues from each hyperimmune animal were studied with direct, indirect, or mixed staining reactions for antigen-trapping cells, but none were found.
Isolated lymphoepithelial cells were then cultured in vitro with sheep erythrocytes, and their antibody producing potential was assayed using the hemolytic plaque method. These experiments proved the Peyer's patches to be very immunologically competent, but the sacculus rotundus and appendix were of minimal effectiveness. The data indicate that under proper experimental conditions of antigen-cellular contiguity, the patches of Peyer demonstrate intense immunologic competence. Corroborative anatomic, histochemical, and radioisotopic data shall also be presented. (SPR) To study the effects of a sudden increase in serum osmolality, 10 mEq/kg of NaCl(2.5 mEq/ml) was given IV at varying rates to anesthetized cats. Measurements made included cisternal cerebrospinal fluid (CSF) pressure, venous pressure (VP), arterial pressure, osmolality, electrolytes, Hb, Hct, MCHC, pH and blood gases. The initial effect of a rapid (1-3 minute) infusion is a sharp rise in CSF pressure averaging 55 mm H 2 0 , followed by a fall below the initial pressure averaging 56 mm H 2 0 . The VP paralleled the sharp rise in CSF pressure and then fell gradually toward pre-infusion pressures. During the CSF pressure rise, there was on average a 41 % drop in Hb and a 47 % drop in Hct, reflecting a marked increase in blood volume. In all animals the hematocrit fell to an even greater extent than the hemoglobin. This is reflected in a 7.5 % rise in the calculated MCHC that is statistically significant (p < 0.001). As the VP and CSF pressure fell, the Hb, Hct, and MCHC returned toward, but did not reach, initial values. Animals given the same infusion at a slower rate (1 hour) demonstrated neither the marked CSF and VP rise nor the profound drop in Hb, Hct and CSF pressure. There are four clinical implications. The dose of NaHCO, in current usace is in the osmolal Pediat. 64: 632, 19641 is characterized by sporad;c hypoglycemic episodes and symptomatic hypoglycemia occurring during a challenge with a low-carbohydrate, high-fat diet. To study the mechanism of the hypoglycemia, urinary epinephrine (in 3-hour aliq u o t~) and serial blood sugars were measured in 4 patients with the clinical syndrome and 5 controls during a challenge with a ketogenic diet [COLLE and UL-STROM] . In the patient group, blood sugar fell 18 to 24 hours after the diet was begun (mean-25.7 mg %, range 15-36 mg % (mean), and no symptoms occurred. In the patient group, the mean pre-diet urinary epinephrine was 0.376 microgram13 hours and 0.250 microgram13 hours at the time of maximum hypoglycemia. I n the control group, there was a rise from 1.65 microgram13 hour (pre-diet) to 4.25 microgram13 hour at the time of maximum blood sugar decrease. The results suggest a defect in epinephrine excretion after a ketogen; diet induced ~ypoglycemia in this syndrome. (SPR)
'Leucine Sensitivity' in Obesity. LILIANE LORIDAN*, A. SADEGHI-NEJAD* and B. SENIOR*, Tufts-New England Medical Center Hospitals, Boston, Mass. (introduced by S. S. Gellis). 'Leucine sensitivity' is present in one variety of childhood hypoglycemia and in most patients with insulinomas. The administration of leucine to these patients provokes a marked increase in the concentrations of insulin and a substantial fall in the levels of glucose. In normal subjects, qualitatively similar findings are seen but the changes are minimal in degree. This difference could result from an abnormal sensitivity of the islets to leucine or simply reflect the enhanced response of hyperfunctioning islets to but one of a variety of stimuli. Obese subjects, adults and children, who are otherwise normal, have increased concentrations of insulin. We administered leucine by mouth to eight obese children, 40 % or more overweight, and to 8 control children. Small but significant increases in the concentration of insulin (mean maximum increase 3.7 ,uU/ml) and decreases in the concentration of glucose were observed in the control group. In striking contrast, the obese children responded to leucine administration with a marked increase in the concentration of insulin, some ten-fold greater (mean maximum increase 34.9 ,uU/ml, p < 0.005) and a greater fall in the levels of glucose. This response is compatible with 'leucine sensitivity'. Aglucose load caused an enhanced secretion of insulin in these obese children and inothers. Sulfonylureas produce an increased release of insulin in obese children and adults. Accordingly, we attribute the phenomenon of 'leucine sensitivity' in the obese children to a greater secretory activity of the islets, related to the obese state, and not to a specific 'sensitivity' to leucine. (APS) . Patients with intrahepatic biliary atresia maintain their ability to conjugate bilirubin and usually possess intact major elements of the biliary passages. In such a patient, we investigated the effects of phenobarbital on hepatic excretory capacity apart from any effect of this drug on the activities of conjugating enzymes. Quantitative kinetic measurements of the passage of Rose Bengal in serum, stool and urine were correlated with liver function tests and direct enzyme assays in liver tissue obtained before and after administration ofphenobarbital (15 mg/kg/day). After 7 days of treatment, the total serum bilirubin concentration decreased from 20 mg % to < 10 mg %, while the indirect fraction of bilirubin decreased from 5 mg % to 0.1 mg %.
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Effects of Barbiturate on Biliary Excretion in
During this period, the activity of TPNH cytochrome c reductase was tripled in the liver. The serial excretion of Rose Bengal 1131, an anionic dye which does not require conjugation for its excretion in the bile, rose from 3 % of the injected dose to 8 % (72 h) after phenobarbital therapy, while urinary excretion during this period increased from 35 % to 46 % of the injected label. Previous long-term therapy with large doses of cholestyramine resin had reduced serum cholesterol levels but failed to alter serum bilirubin levels or fecal excretion of Rose Bengal
Our results suggest that phenobarbital is a potent stimulator of excretory functions, as well as an inducer of conjugating mechanisms. This drug may, therefore, be useful in the investigation and therapy of cholestatic conditions. (APS) Luke's Hospital Center, New York, N.Y. (introduced by Stuart S. Stevenson). The entrance of simple sugars into the human erythrocyte may represent the simplest form of biological transport. Attempts to elucidate the molecular basis for this mechanism suggest that both membrane protein and membrane phospholipid are intimately involved.
Into a model membrane consisting of two layers of stirred, mutually saturated 1-butanol overlying water was introduced human erythrocyte lipid. The sugar of interest was then introduced into the aqueous phase and its rate of appearance in the oil measured. 
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Role o f the Deficiency State in Clinical Manifestations of Lesch-Nyhan Syndrome ( L -N S ) . H . GHADIMI,
Methodist Hospital, Dept. of Pediatrics, Brooklyn, N.Y. The most obvious biochemical finding in L-NS is high uric acid concentrations in the blood and urine of patients. Therefore, uricosuric agents, chiefly allopurinol, have been the favored treatment, but have met with limited success. The patients are generally below the 3rd percentile for height and weight; they are persistently thirsty and consume little other than juice or water. Little attention has been paid to their state of malnutrition. I n the face of prolonged low protein intake, they use excessive amounts of glutamine, glycine and aspartic acid for highly exaggerated de novo purine synthesis. O n this premise, it was assumed that a deficiency of purine precursors in the CNS (basal ganglia) is responsible for part of the clinical manifestations. Free amino acids of our patient's blood and urine were repeatedly determined by column chromatography, prior to and during allopurinol therapy. His plasma glutamine and glutamic acid levels were persistently at the lower limit of normal. Patient was 3 1/2 years old, weighed 22 lbs. and exhibited the typical manifestations of L-NS. Allopurinol therapy did little other than lower the blood uric acid level. When excessive amounts of glutamic acid in the form of a commonly used flavoring substance (monosodium glutamate-MSG) were added to his diet, his appetite sharply increased and it became possible to administer a high protein diet. Within 2 weeks, definite improvement in the patient's disposition was observed. Scissoring disappeared and later the urge for self-mutilation greatly diminished. These observations in-was excreted as MMA, and the conversion of MMA by dicate that a deficiency state plays an important role leukocytes was enhanced. The vitaminB,, dependency, in the production of the clinical manifestations of therefore, has therapeutic as well as biochemical signifi-L-NS. (SPR) cance. (SPR) (introduced by Charles C. Lobeck). Diagnosis of h~poxanthine-guanine phosphoriboxyl transferase (H-GPRTase) deficiency was made in utero and confirmed by enzyme assay at birth in identical twin males born December 10, 1968. Serum uric acid levels were 17 and 18 mg % a t 12 hours of age and were controlled by oral sodium bicarbonate. Increased muscle tone was demonstrated in both at one week of age. Experiments by FELIX and DEMARS suggest that H-GPRTase deficient cells grown in tissue culture require either adenine or excessive amounts of folic acid for growth. Twin A was treated with adenine 10 mg/ kg/day, sodium bicarbonate and folic acid and Twin B was treated with daily sodium bicarbonate and folic acid. Urine pH was maintained at 6.5-7.0 and serum uric acid values were below 7 mg % in the first month of life. Serum uric acid levels were elevated as high as 10 mg % in the second month. Therapy increased 24-hour uric acid production in both twins to levels greater than usually seen in this syndrome. Adenine has shown no toxicity. Both twins show normal weight gain. Central nervous system pathology is not secondary to hyperuricemia, but may be due to a low level of intracellular nucleotides. Accelerated de novo purine synthesis is then secondary to release of normal purine feedback mechanisms. Folic acid and adenine therapy should test this hypothesis (Supported by CA 07175). (SPR)
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Vitamin Recently, we described a one-ear-old boy with profound ketoacidosis and developmental retardation, who excreted large amounts of methylmalonic acid (MMA) and the long chain ketones, butanone and hexanone. These abnormalities indicated defective catabolism of MMA to succinate, a reaction dependent on vitamin B,, coenzyme. Although not vitamin B,, deficient, his excretion of MMA fell promptly following daily injections of B,, (1000 pg). The present study examines the effects of oral amino acid loading on excretion of MMA and long chain ketones, and the significance of the modifying effect of B,, on MMA metabolism.
Valine, a precursor of MMA, in a daily dose equivalent to 5 gm casein/kg body weight, caused a progressive acidosis within two days and a distinct rise in the excretion of MMA, butanone and hexanone. More than 90 % of the ingested valine was excreted in the urine as MMA, demonstrating an almost complete block in the catabolism of valine beyond MMA. Isoleucine, a precursor of MMA via propionate, also led to ketoacidosis, with a marked rise in the metabolic byproduct, butanone. Incubation of leukocytes with labeled MMA localized the defect to the isomerization of MMA to succinate. While on B,,, however, valine loading failed to produce ketosis; only 25% of the valine previously normal 10-month-old female presented with coma, hypoglycemia, metabolic acidosis and ketonuria, followed by hypotonia and marked choreo-athetosis. Glucose, tolbutamide and leucine tolerance tests, response to glucagon, release of insulin and growth hormone, and plasma cortisol levels and urinary catecholamines response to insulin induced hypoglycemia were normal. There was mild hyperglycinemia and hyperglycinuria. Urine oxalic acid was 1.85 mg/24 h. Urine MMA was 2 g/24 h (normal < 25 mg). Loading with casein, isoleucine or valine resulted in severe metabolic acidosis, t urinary MMA (2.65 to 5.45 g/24 h) and worsened hypotonia and choreo-athetosis. Results indicate defective conversion of methylmalonyl COA to succinyl COA. Prior to therapy, serum Vit. B,, levels were normal (290 pg %). With Vit. BIZ 1 mg I.M. daily for 10 days and q.2 days after, urinary MMA J. to 214 mg/24 h or to undetectable levels, serum B,, levels t to 3,500 pg % and patient did well. Hypotonia and choreo-athetosis were noticeable with Vit. B,, 1 mg I.M. q. 7 days and serum levels of 845 pg %. On Vit. B,, 1 mg q. 4 days, B,, serum levels > 1,500 pg % and low urinarv MMA levels are maintained. Durinp. 9 months foilow up her motor and mental developme$ is improving ( -80-85 % normal) and she has had no further episodes of metabolic acidosis. Other parameters are being correlated with therapy (Supported by N.
I.H., FR-78). (SPR)
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Non-ketotic Hyperglycinemia: Evidence for a Unidirectional Defect in Serine-Glycine Interconversion. C.RONALD SCOTT*, SANDRA CLARK* and CE-CELIA TENG*, Dept. of Pediatrics, Univ. of Washington School of Medicine, Seattle, Wash.
(introduced by Ralph J.Wedgwood). A child with hyperglycinemia characterized by severe neurological involvement, a plasma glycine concentration of 2 1.0 pmole/ml and no evidence of ketoacidosis was studied to elucidate the biochemical abnormality. Urinary oxalate excretion was normal and methylmalonic acid was not detected in the urine.
Oral loading studies (100 mg/kg) with L-sarcosine and L-serine indicated their absorption and utilization was normal. Each produced an appropriate rise in plasma glycine concentration. However, glycine loading indicated delayed utilization with no transformation to serine.
Intravenouslv administered serine-C14 (UL) was rapidly converied to glycine, but glycine-2-~i4 was onlv minimallv converted to serine. S~ecific activitv caldu~ations indicated an enzymatic de'fect in glycin; utilization, rather ~h a n ovcruroduction. 'l'he above data are consistent with a genetic mutation causing a unidirectional defect in serine transhydroxymethylase, a supposedly single enzyme protein with bidirectional capacity.
Peripheral leukocytes and cultured skin fibroblasts from the patient and controls were incubated with glycine-I-C14, glycine-2-C14 and serine-C14, and C140, production measured. No difference was detected. Similarly, increased glycine accumulation did not occur in the media of the patient's fibroblast cultures. (SPR)
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Environmental birth weight) during 78 recording sessions using a standard electroencephalograph and a computer of average transients (CAT-400). Twelve infants were studied during respiratory difficulties including apneic episodes, airway obstruction and/or pulmonary disease. All others were without respiratory distress at the time of the recording. Eleven infants died and recordings were obtained in five at the time of death. Survivors were studied every 2 weeks until discharge from the nursery. When compared with those obtained in well-aerated infants, the following changes in evoked responses were noted in 10 infants during or following severe hypoxia: decreased amplitude or absent responses; absent facilitation of the response to the second stimulus of the paired flash; absent response to the first stimulus of the paired flash. Following resuscitation, responses frequently returned towards normal, indicating that these acute changes in brain electrical activity may be reversible. However, following repeated episodes of apnea or airway obstruction or prolonged hypoxemia, irreversible flattening of the EEG associated with absent evoked responses were noted in five infants, 30 minutes to 8 hours prior to death. The studies suggest that averaged evoked responses to light flashes recorded during the neonatal course of newborn infants is a useful method for detecting acute changes in brain electrical activity, associated with respiratory difficulties and abnormal concentrations of blood gases. (SPR)
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Fatal Encephalopathy and fatty degeneration of the viscera (Reye's syndrome) is apparently an endemic disease throughout northeastern Thailand. A major enigma is the presence of extensive pathology found at autopsy despite, in many instances, a very brief clinical illness. In 40 autopsied cases, fatty degeneration was found in the liver (marked, diffuse), proximal renal tubules (moderate), heart (mild), pancreas (mild), reticuloendothelial cells (mild, generalized) and skeletal muscle (mild). Marked cerebral edema without inflammation, abdominal lymphadenopathy and phagocytosis of thymic lymphocytes were uniformly present. A mild bronchopneumonia and occasionally an interstitial pneumonitis were present in many cases. There was no gross evidence of malnutrition, edema or jaundice. Fluorescent microscopy revealed orangeyellow autofluorescent material in the liver, kidney and cerebral vessel walls. Preliminary electron microscopic observations suggest a mitochondria1 lesion. Histochemical procedures for succinic dehydrogenase, DPN-and TPN-diaphorase, non-specific lipase and phospholipids displayed normal patterns in liver and kidney. Both viral infection and mycotoxicosis are being investigated as possible etiologies: an unidentified chloroform-sensitive, transmissible agent irregularly cytopathogenic to human and simian cell cultures has been isolated from 8 of 9 autopsied cases; chloroformmethanol extracts of liver, kidney and urine contain a blue-green fluorescent compound. Early subcultures failed to produce detectable levels of hemagglutinin or infectious virus. However, they were relatively resistant to superinfection with measles virus. These observations suggested a low yield of infectious virus or a failure of the virus to synthesize all of the components required for production of infectious virus.
(APS) Measles Virus in Subacute Sclerosing Panencephalitis ( S S P E
Hemadsorption with Syke's monkey red blood cells was detected in the brain cell cultures of one line after 18 subcultures, and in cocultures of BSC-1 cells with an eleventh passage of this line. Subsequent passage levels of coculture preparations have yielded low titers of hemagglutinin which could be inhibited by a specific measles antiserum. These observations lend further support for the role of measles infection in SSPE. (SPR) (introduced by Philip R. Dodge). Salicylate uncouples oxidative phosphorylation, increases glycogenolysis and inhibits multiple enzyme systems. A decrease in the production of high energy phosphates with impaired biosynthesis and active transport has been postulated. The effects of salicylate on metabolism of brain, liver and blood of 11 litters of young mice (1 10 animals) after 700-800 mg/kg of salicylate I P was studied and compared with saline-treated controls. P-creatine ATP, glucose-6-P, glycogen, lactate, pyruvate and a-ketoglutarate were measured enzymatically using the microtechniques of Lowry. Thirty to sixty minutes after injection, in addition to the well-known decrease in liver glycogen (60-80 %), there was a profound decrease (50-60 %) in brain glucose, despite no change in liver and blood glucose levels. This finding stresses the fact that in salicylate poisoning, the brain may be deprived of glucose for metabolism even though blood glucose levels may be minimally affected or not at all. (SPR)
46
Periodic Myotonia: New Syndrome or Paramyotonia ? R.KLEIN and J.HADDOW*, Boston University School of Medicine, Boston, Mass. Observations have been made on 4 individuals from 2 separate families previously diagnosed as having hyperkalemic periodic paralysis as well as 2 unrelated patients. Myotonia precipitable by exercise, cold and K administration is the predominant clinical feature.
Spontaneous hyperkalemia was not noted. The hallmark of the syndrome is a negative A-V serum K difference. Mean basal K concentrations from 8 determinations in 3 patients were 4.53 50.14 (SEM) mEq/l in arteriolized capillary serum and 5.05*0.11 in venous serum. The values for Na, C1, Ca, Mg, PO,, CO,, pH were all normal. Light and electron microscopy of the muscles revealed no abnormality. The resting membrane potential of an excised muscle was lower than normal (5 1 vs 75 mv). Muscle H,O and Na were increased and K decreased. There was no interference with carbohydrate metabolism. Intramuscular electromyography revealed characteristic dive bomber potentials. Percutaneous electromyography revealed polyphasic potentials and occasional continuous activity. D-amphetamine lowered venous K, producing positive A-V difference in two patients given this drug. One, a 64-year-old man, showed lessened percusion myotonia but no other improvement and had significant side effects. Acetazolamide was similarly effective. The other patient, a 12-year-old boy, now plays football and runs up 16 flights of stairs without developing myotonia. When amphetamine was discontinued on two occasions, his symptoms promptly recurred. Ifpatients previously described as having paramyotonia congenita can be demonstrated to have this unique negative College of Medicine, Lexington, Ky. The presence of severe and similar neurologic deficits in several family members is rarely explained. By chance, we detected a greatly elevated (10-20 fold excess) serum alkaline phosphatase (AP) in a severely retarded child (age 13) and, subsequently, in her two siblings (ages 16 and 10) and a first cousin (age 10).
The affected patients (a) developed neurologically only to 6 to 15 months level, (b) began having seizures during the second year of life, and (c) have major and minor neurologic abnormalities. Clinical studies showed no bone, liver, or biliary dysfunction. Livers, biliary systems, and teeth were architecturally normal (gross and microscopic). Rectal ganglion cells appeared normal, but clusters of 'foam' histocytes whose content stained as a glyco-lipid were present in their lamina propria. Patient sera AP showed no substrate specificity to 9 phosphate esters; all were hydrolyzed excessively. By electrophoresis and inhibition studies (urea, heat, L-phenylalanine), the AP isoenzyme in excess in their sera was like that from normal liver; their sera reacted with liver AP antibody. Gel filtration of patient sera yielded a single 'peak' corresponding to yG-globulin. Patient liver contained normal amounts of AP in extracted tissue and by histochemical staining. Minimal excess AP was present in other body fluids and tissues. Six generations were studied; the patients were from consanguineous marriages.
We conclude that (1) this is a previously undescribed neurometabolic disorder; (2) the excess circulating AP is derived from morphologically normal liver, but probably is an atypical isoenzyme; (3) 'foam' cells in the rectal mucosa are associated with the disorder; and (4) Earlier workers have suggested that lysine intolerance results from a deficiency of lysine dehydrogenase and from secondary inhibition of arginase by lysine. We find, however, that human 'lysine dehydrogenase' activity and meaningful inhibition of arginase occur only at concentrations of lysine greatly above those existing in viuo. Studies of an infant with another type of hyperammonemia, partial deficiency of carbamyl phosphate synthetase (CPS), suggest that lysinestrongly influences transport or regulation of ornithine, a necessary intermediate in the urea cycle. O n varying intakes of lysine, plasma ornithine and proline levels were found to vary 5-fold and inversely with plasma lysine levels. This infant also illustrated the feasibility and importance of early diagnosis and treatment of hyperammonemia. At one month of age, he was hospitalized with severe growth failure, tremulousness, and a history falsely suggesting pyloric stenosis. He had hyperammonemia (356 pg/100 ml) , acidosis, organic aciduria, lysinuria, neutropenia, and moderate hyperglycinemia (47.3 pMoles/100 ml). O n restriction of intake of protein to 1.5 g/kg/d for 9 months, his blood NH, dropped to 80-260 pg/100 ml; he stopped vomiting; and he gained. His neurological development has been normal. A needle biopsy of liver provided microscopically normal tissue with normal Vmax and Km's for ornithine transcarbamylase. Activity of CPS was only half that of autopsy samples, which, in turn, are known to have less activity of CPS than fresh tissue. A mixture of protein-free milk (Lofenalac base) and commercial formula provided a convenient means of regulating protein intake. Diagnostic use was made of a lowlysine milk (Lofenalac base and gluten). (SPR)
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Infantile Metachromatic Leukodystrophy: DeJiciency of Arylsulfatase A in Fibroblasts. MICHAEL M. KA-BACK* and R.RODNEY HOWELL, Dept. of Pediatrics, Johns Hopkins University School of Medicine, Baltimore, Md. Arylsulfatase A (ARA) catalyzes the hydrolytic desulfation of arylsulfuric acids and is thought to be the same enzyme which mediates the in uiuo degradation of cerebroside sulfate. This sulfatide accumulates in the brain and other tissues of patients with infantile metachromatic leukodystrophy (MLD). Other workers have reported decreased ARA activities in several organs, leukocytes, and urine from such patients.
Fibroblasts were cultivated in uitro from skin biopsies from a 2-year-old male with documented MLD. Enzymatic activity of these cells was compared with normal cells and cells derived from patients with other neurological disorders. In 20 normal or non-MLD cultures, mean ARA activity was 195.4f S.D. 78.2 units (units = ,umoles 4-nitrocatechol produced/hour/ gm protein). Mean enzyme activity in 7 MLD cultures was 6.9*S.D. 3.1 units. Activities of two other lysosoma1 enzymes, B-galactosidase and arylsulfatase B, were comparable in MLD and control extracts. Mixing experiments have ruled out the presence of soluble ARA inhibitors in the MLD cells. The pH optimum and substrate affinity studies for ARA in normal diploid fibroblasts revealed a pH optimum of 4.9 and an apparent Km = 3.1 x lo-, M for p-nitrocatechol sulfate.
This work documents the deficiency of ARA in MLD fibroblasts and should be of importance in prenatal diagnosis and heterozygote detection. The demonstration of this defect in uitro offers a potential system for therapeutic evaluation and for investigation of the Diffuse sclerosis with Addison's Disease is a welldescribed condition probably transmitted in a sexlinked recessive manner. Biochemical studies were performed on grey matter, white matter, and myelin of a boy who died at 9 years of age. As expected for a demyelinating disease, white matter lipid content, and cerebroside and sulfatide hexoses expressed as per cent dry weight, were reduced. Cholesterol esters and triglycerides were elevated. In myelin, prepared by the method of Norton and Autilio, the cerebroside content was also diminished. The amount of long-chain nonhydroxy fatty acids in cerebrosides and sulfatides was reduced. This abnormality was more evident in glycolipids isolated from myelin than from white matter. The sterol ester fraction from white matter contained both cholesterol and at least 30 % of a substance with an elemental composition of C,,H,,O, and possessing the spectroscopic properties of a ketone. The distribution of yG, yA and yM classes of poliovirus antibody in serum, nasopharynx and lower alimentary tract was determined in a group of children with double barrel colostomies (necessitated by imperforate anus), following (1) inoculation of live attenuated or inactivated poliovaccine into the distal colonic segment; (2) subsequent reimmunization with live poliovaccine administered orally, after the closure of the colostomy. The techniques of radioimmunodiffusion and autoradiography using P-32 labeled poliovirus were used for detection of poliovirus antibody in the immunoglobulin classes. Initial immunization of distal colon with liue vaccine was characterized by sequential appearance of yM, yG and occasionally yA antibody to poliovirus in serum. Secretory yA antibody appeared regularly in significant titer in the distal (immunized) colon. Minimal yA antibody appeared in the adjacent proximal colon. Significantly, however, no antibody was detected in the nasopharynx following immunization of the distal colon. Oral administration of live vaccine 3 months later resulted in an appreciable yA antibody response and viral replication in the nasopharynx. However, virus excretion in rectal washings was markedly depressed. Immunization of the distal colon with inactivated vaccine induced a yA response limited to the distal colon. No response was detected in nasopharynx, proximal colon or serum. These observations provide further evidence that secretory antibody is produced locally. Further, yA poliovirus antibody on mucosal surfaces appears to play a significant role in prevention of re-infection with poliovirus. (APS)
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Prevention of Virus Induced Aplastic Crisis in Mice.
SENIH M.FIKRIG*, SUMNER BERKOVICH and ELPIDIO S.ROSARIO*, Dept. of Pediatrics, State University of New York, Downstate Medical Center, Brooklyn, N.Y. Mice (CBA/T6) injected intra-peritoneally with Coxsackie B, virus develop acute reticulocytopenia of the peripheral blood and also develop a 5 to 6 fold drop in the number of red cell precursors in the bone marrow. The aplastic crisis involves only the red cell series, it is self-limited, and it is followed by complete hematological recovery. In the present study, test animals were injected intraperitoneally with 0.1 cc of Coxsackie B, virus (10L5 TCID) alone or together with an intramuscular injection of 0.1 cc testosterone propionate (0.5-5 mg), 0.1 cc estradiol dipropionate (0.05-0.1 mg), or 0. /,-% of patients given oral penicillin, develop viridans streptococcal populations, of which more than 1 % are resistant to 1 or more units/ml penicillin. Half, or more, develop strains resistant to 5 or more U/ml. Organisms resistant at the 1 unit level are acceptable, and may be beneficial (will be discussed). Organisms resistant at 5-20 U/ml are potentially hazardous, especially in patients with heart disease who will probably not be protected from endocarditis by current methods of penicillin prophylaxis at the time of oral trauma. Safe use of oral penicillin requires understanding of factors influencing development of flora resistant to 1 but not 5 U/ml of penicillin. Results of a prospective study of 23 patients whose pharyngeal streptococcal populations were studied before, during, and after 7-10 days of oral therapy will be presented. Two penicillin preparations were used. Flora from 16 children developed increased resistance to penicillin. Eleven of these patients had 'normal' flora before therapy was begun. The degree of resistance developed was not influenced by the type of penicillin used. Organisms from those whose flora subsequently developed resistance only to 1 U when studied in vitro developed resistance to higher concentrations just as readily as did those organisms from patients showing resistance at higher levels. Data suggesting that population dynamics under the influence of penicillin may explain the two patterns will be discussed. (SPR)
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Simian To date, I F has been effective only when administered or induced prior to, or shortly after, infection. In the second series of experiments, the efficacy of macrophage therapy was determined in EMC-infected mice after onset of hunched posture and paralysis. There were ten (10126) survivors in the treated group compared with only 2/30 and 3/27 in the control groups (I and 111). These data strongly suggest that I F production by macrophages may be effective in the therapy of viral infections. The potential advantages of this approach to therapy include maintenance of I F levels up to 18 hours and possible distribution of IF-producing cells at site of infection. (SPR)
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The Surveillance for cytomegalovirus excretion in 2 147 one-day-old infants, born at a general hospital, yielded a 1.3 % attack rate of congenital infection. Overt manifestations of cytomegalic inclusion disease were absent in all but one of the newborn infected babies. The mild clinical course was further demonstrated by a shorter duration of hospitalization of infected babies during the newborn period as compared with that of weight matched controls. The calendar distribution of the 27 cases found suggested that this high incidence was not due to an epidemic of the CMV infection in the community. Maternal age was younger and primiparity was more common among mothers of infected babies. The occurrence of birth weight less than 2500 grams was greater among infected infants than controls. Followup for a mean time interval of 8 months has included measurements of head circumference, body length, weight, neurologic exam and psychometric testing in 26 infected infants and their weight-matched controls. The comparison data support the conclusion that although congenital cytomegalovirus infection is common, the severe sequelae associated with cytomegalic inclusion disease occur infrequently among these infected babies. Evidence of mild spasticity, however, was common among those infected infants with low birth weight. (APS)
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Proliferative (AGN) and rheumatic fever are generally higher than those with uncomplicated pharyngitis. We found in a prospective study of streptococcal skin infections and AGN that ASLO titers were elevated in less than half (47 %) of 101 children with AGN following impetigo. In contrast, antidesoxyribonuclease B (Anti-DNAse B) titers were elevated in 92 %. Among children with streptococcal impetigo, without AGN, anti-DNAse B titers were elevated in 75 % and ASLO titers in 35 %. In those patients with AGN associated with respiratory infection, ASLO and Anti-DNAse B titers were elevated in 77 % and 74 % respectively. The following geometric mean titers for anti-DNAse B and ASLO were found-controls: 305 and 81; patients with impetigo and AGN: 1925 and 204; patients with respiratory infection and AGN: 1363 and 275. Anti-DNAse B mean was thus highest in patients with impetigo and AGN; ASLO mean was highest in those with respiratory infection and AGN. In patients with positive skin cultures, however, a positive streptococcal respiratory culture did not significantly change the mean titer of either antibody. There is a definite correlation between the serotype of streptococcus and site of infection; strains associated with skin infection and AGN differ from those associated with respiratory infection. The antibody differences reported here are best explained on the basis of site of antecedent infection. . Proteinuria has been described in experimental animals receiving albumin and plasma infusions. We observed that some children with normal renal function developed transient proteinuria while receiving plasma infusions for correction of coagulation disorders. Seven such children receiving frozen plasma (mean protein and cholesterol concentration 6.0 g/100 ml and 174 mg/100 ml respectively) were studied on 21 separate admissions. Five patients developed proteinuria (0.05-3.7 g/12 h) in 10 of 21 study periods. Serum proteins at onset of proteinuria ranged from 8.9-10.4 g/ 100 ml (mean 9.6). Development of proteinuria was related to volume of plasma infusedtkg of body weight -mean 203 ml/kg in those with proteinuria, 93 ml/kg in those without (p i 0.001). Differential protein clearance studies (transferrin, IgG and a,macroglobulin) revealed proteinuria of high selectivity in 8 periods and poor selectivity in 2. Proteinuria was transient in all 5 patients. A significant relationship was observed between the total serum protein concentration reached and the corresponding serum cholesterol level. With serum proteins of 6.5-8.0 g/100 ml, the mean cholesterol level was 209 mg/100 ml; from 8.1-10.4 g/lOO ml, mean cholesterol was 300 mg/100 ml ( p <0.001).
The mechanism of hyperproteinemic proteinuria remains obscure although changes in blood volume, GFR, or hypersensitivity to nonautologous plasma may play a role. Hypercholesterolemia following induction of hyperproteinemia may reflect increased cholesterol or low density B-lipoprotein synthesis. (SPR)
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Low C'3 as a Determinant of Subclinical AGJVFollowing Skin Infection. C.WARREN DERRICK*, MARY S. REEVES* and HUGH C. DILLON, Univ. of Alabama Medical College, Dept. of Pediatrics, Birmingham, Ala. Serial C'3 (blc/Bla globulin) was determined by immunodiffusion technique in patients with streptococcal impetigo in a prospective study of acute glomerulonephritis (AGN). The lower limit of normal was 100 mg%, and low levels were found in 34 patients. Twenty-five had clinically overt AGN, as defined by presence of hypertension, edema, oliguria and typical urine findings. Mean C'3 level in these 25 patients was 37 mg%. Streptococcal serotypes M-2 and M-49, previously shown to be the major nephritogenic strains in this population, were isolated from 80 % of the patients with overt AGN. Among the 9 children with low C'3, but lacking overt evidence of AGN, mean C'3 level was 59 mg %, similar to that in patients with overt AGN, and strongly suggests the presence of subclinical AGN. Eight of these 9 patients were from fam-ilies with an index case of overt AGN, from which one of the common nephritogenic types (M-2 or M-49) was isolated. Hematuria, as additional evidence of subclinical AGN, occurred in 519 patients. Thus attack rates in these families were quite high. Among the remaining children with streptococcal impetigo who were studied (373 patients), C'3 levels were normal, the mean being 186 mg %. The sensitivity of C'3 determinations in early detection of AGN is impressive and may be the earliest and sometimes only evidence ofsubclinical AGN. (SPR)
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The Immunohistologic studies of the kidney utilizing anti-human IgG, B,C and antisera to Streptococcus and Micrococcus were done. Granular deposits to human IgG, BIC and Micrococcus were demonstrated, but none to Streptococci.
The demonstration of IgG and BIC on the glomerular basement membrane (GBM) in this case suggests that the disease is secondary to circulating antigenantibody complexes. The localization of Micrococcal antigen on the GBM suggests that the organism infecting the shunt led to the production of circulating antibody which combined with the antigen and localized on the GBM.
Studies are now in progress to elute the antibody from isolated glomeruli and to study its immunologic properties relative to both the Micrococcus and Streptococcus. (SPR) of Pediatrics, Cincinnati, Ohio. In two patients with persistent nephritis and hypocomplementemia, bilateral nephrectomy had no effect on their reduced serum BIC globulin (C',) levels. During an anephric period of two weeks, C', remained at the pre-nephrectomy level of <40 mg % in both patients, rising immediately after renal transplantation to reach the lower limit of normal range in one week. The reduced C', levels during the anephric period cannot be ascribed to destruction of this complement component by glomerular bound convertase (C' I,, 4, 2,) or by circulating convertase, since this enzyme has a half life of i 20 minutes at 37'. It could be shown that addition of serum from the anephric patient to normal . serum caused rapid breakdown of C',. Thus, the low C', levels are more likely a result of a serum inactivator of C', than of diminished C',synthesis. The serum factor, designated C', Nephrltlc Factor (Cf,NeF), has been found in the serum of a number of patients with hypocomplementemic nephritis. I t is a pseudoglobulin, stable for at least 7 days at 37'. To become effective in breaking down C',, it must combine, in the presence of Mg+ +, with a cofactor found in normal pseudoglobulin, to form an enzyme like complex designated C', Lytic Nephritic Factor (C1,LyNeF). The cofactor is unstable at 37O, destroyed by heating to 56", but with storage at 4' it remains active for a week. Cf3LyNeF is capable of breaking down in 20 minutes 80 % of the C', of normal serum with formation of the breakdown products BIA and alphazD. It is active over a wide pH but limited temperature range. Ancillary studies suggest that C',NeF may be important in the genesis and in causing progression of the nephritis. Fourteen clinics in 7 countries (Finland, Gr. Brit., Holland, Japan, Mexico, Switzerland, U.S.A.) have been participating since July 1966 in a prospective survey and therapeutic trial in children with idiopathic nephrotic syndrome. Questions concern: (a) associations between clinical, physiologic, and histopathologic data; (b) whether azathloprine (Imuran) given together with prednisone has a favorable effect on children who either fail to respond to prednisone (60 mg/ m2/day for 4 weeks, then 40 mg/m2/day 3 consecutive days per week for 4-8 weeks) (non-responders) or respond (urine 'protein-free') but relapse so frequently that steroid toxicity may occur (frequent relapsers). The dosage of azathioprine (60 mg/m2/day) induces no discernible side effects, permitting double-blind testing. By February 1969, 144 previously untreated patients were entered. Preliminary analyses of some of the data reveal: (a) 60 biopsies, evaluated independently by 3 pathologists, showed lipoid nephrosis with minimal glomerular change in 50; 10 of these had some additional changes (focal sclerosis, obsolescence, etc.) ; the remaining 10 biopsies revealed various forms of glomerulonephritis, none membranoproliferative. (b) The concentration of B,C globulin was below normal in 6 of 94 (6.4 %). (c) Among the children whose urines were 'protein-free' (less than 4 mg/m2/h in night specimen) at the end of 8 weeks of treatment with predni sone, the cumulative percentage that became proteinfree during each successive week was: 13, 75, 87, 92, 99, 100 %. I t is concluded tentatively that frequent relapsers (25 of 13 1, 19 %) treated with azathioprine have somewhat fewer relapses during treatment than those treated with placebo, but non-responders (22 of 13 1, 17 %) are no more likely to become 'protein-free' with azathioprine than with placebo. (APS)
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Treatment of Nephrosis with Azathioprine. C. PIEL, N. KOULISCHER*, M. HOCK*, J. GOODMAN* and L. RAMES*, University of California, San Francisco Medical Center and Kaiser Foundation Hospital, San Francisco, Cal. One hundred and eighty children with nephrosis followed from 2 to 15 years have been treated with prednisone 2.2 mg/kg/day for 3-4 weeks, followed by intermittent doses of not less than 3/q the original amount for 3 consecutive days of 7, or every other a.m. for a period of 1 year without proteinuria. Thirty-one did not relapse, 98 responded promptly to therapy but relapsed repeatedly and variably off therapy; 36 are varyingly refractory to prednisone, 3 are being main-tained on chronic dialysis and 12 are dead. Twenty-six prompt responders with disease 1-1/2 to 14 years, in ' addition to steroids, received Azathioprine 2 mg/kg/ 1 year. One had focal membranous changes on biopsy, 22 had normal biopsies. In all 26, nephrosis was controlled with less prednisone. Six have been off therapy 4 months of 2 years without relapse; in each, a record-1 had the membranous changes on biopsy. Twenty refractory patients followed for a comparable period of time received Azathioprine in addition to prednisone. Nine had normal renal biopsies-2 are well, 4 improved, no change in 3; 7 had proliferative changes-1 is well, 3 improved, 3 had no change and 1 died; 4 had membranous changes-1 recovered, 1 remained unchanged and 1 died. (APS)
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Renal Bicarbonate Reabsorption in Puppies. E.S. MOORE*, B. P. FINE*, S. S. SATRASOOK*, Z. M. VERGEL* and C. M. EDELMANN, Jr., Department of Pediatrics, Albert Einstein College of Medicine, Bronx, N.Y. We have reported previously that the renal threshold for bicarbonate in infants is significantly lower than in adults, explaining the 'physiologic acidosis' of infancy. I n order to examine the underlying mechanisms, characteristics of bicarbonate reabsorption were investigated in female puppies 6 to 8 weeks of age. Studies were performed under light pentothal anesthesia. Paco, was kept at 38 to 40 mm Hg. The bicarbonate threshold, determined in eight animals during performance of a bicarbonate titration study, with minimal volume expansion, ranged from 17 to 20 mmoles/liter, compared with 24 to 26 mmoles/liter in adult dogs. No T m was observed despite plasma bicarbonate concentrations as high as 38 to 40 mmoles/liter. In eight puppies, volume depletion was produced by gastric aspiration, following administration of Histalog. The bicarbonate threshold was increased thereby to 23 to 29 mmoles/ liter. These data indicate that the puppy has a 'physiologic acidosis' due to a low renal bicarbonate threshold, similar to the human infant. Since bicarbonate reabsorption could be increased markedly under the stimulus of volume depletion, the low threshold cannot be attributed to a limitation in tubular capacity for bicarbonate reabsorption. I t is more likely related to the state of the extracellular volume and the degree of renal tubular avidity for sodium during that period. (SPR)
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Relationship Between Renal Gluconeogen~sis and Ammonia Formation. JULIAN J. IRIAS* and ROBERT E. GREENBERG, Stanford Univ. School of Medicine, Palo Alto, cal. An adaptive increase in production of ammonia from glutamine accompanies chronic metabolic acidosis. Recently, an enhanced rate of renal gluconeogenesis has been demonstrated under similar experimental conditions, while alkalosis results in diminution of rates of renal glucose formation. It has been proposed that renal gluconeogenesis accelerates the removal of Krebs cycle intermediates, secondarily augmenting glutamine deamination; thus, augmented rates of renal gluconeogenesis may be requisite for an enhanced rate of ammonia formation. The following studies were designed to investigate the interrelationships between renal glucose formation and ammonia production in rat kidney cortex in vitro.
Production of ammonia from glutamine in kidney cortex slices from newborn rats is approximately onethird that of the adult. Glucose production from both pyruvate and glutamine is negligible in kidney slices from newborn rats, as compared to gluconeogenic rates in the adult. Addition of equimolar amounts of pyruvate or malate to glutamine in the incubation media results in a marked reduction of ammonia production by kidney slices from both newborn and adult rats. Addition of glycerol did not reduce rates of ammonia formation from glutamine.
Although rates of ammonogenesis and gluconeogenesis are interrelated, these studies indicate that ammonia production is not dependent on glucose production, since glutamine deamination occurs in the absence of gluconeogenesis in the newborn. Support is provided for the proposal that rates of ammonia production are regulated by changes in the concentration of Krebs Rats given 0.28 M NH4Cl in place of water have been shown to increase dry kidney weight (DKW) 10 % [LOTSPEICH, 19651 . We wished to determine whether this hypertrophy was a function of increased acid excretion or low serum pH, and what changes in renal function resulted. GFR and sodium reabsorption (TNa) were measured by constant infusion using Na iothalamate in 0.15 M NaCl (0.1 m1/100 g BW) for 2-3 periods in the 2nd hour of infusion in 3 groups of rats; CS control, AS, and AB-NH4C1 loaded for 7 days. In CS and AS, the saline infusion was continued through the 3rd hour. In AB, 0.15 M NaHCO, was substituted for NaCl through the 3rd hour. GFR in CS rats = 3.13 ml/min (7.8 ml/DKW). pH in the 2nd hour in both AS and AB ranged from 7.20-7.38. pH did not correlate with DKW; it did correlate with GFR (r+0.69). When pH s 7.30, Aa (1 1 rats), GFR was low (6.4 ml/DKW); when pH 2 7.31, Ab (12 rats), GFR was normal (7.6 ml/DKW). In Aa rats given NaHCO, in the 3rd hour; GFR increased 18 % to 7.6 ml/DKW. In Aa rats given NaCl in the 3rd hour, GFR increased 6 % to 6.7 ml/DKW. Ab rats with normal GFR sustained no increase either with NaCl or NaHCO, in the 3rd hour. These findings indicate that increased acid excretion, not low pH, is responsible for the increase in kidney weight; a proportional increase in both GFR and TN, also occurs. Metabolic acidosis depresses GFR and TNa; raising pH independent of Na loading and extracellular fluid volume promptly restores GFR and TN, to normal. pH is an important factor in controlling GFR. (SPR) evidence to indicate that theintracellular accumulation derives from a primary defect in cysteine-cystine metabolism in the affected cells. I t is expected, therefore, that renal homotransplantation in cystinotic children would not be complicated by accumulation of cystine in the normal cells of the donor kidney.
Bilateral nephrectomy and cadaveric renal homotransplantation was performed on a 10-year-old cystinotic male (renal cystine = 58.1 pMol/g wet weight). Five months later creatinine, phosphorus, and amino acid clearances were normal, although cystine had accumulated to 2.9 ,uMol/g wet weight, the highest tissue content of any one free amino acid. Renal cystine content of 5 non-cystinotics and one obligate carrier was less than 0.5 pMol/g wet weight.
In these circumstances, it would appear that additional extracellular factors must be involved in the abnormal cystine deposition in this disorder. (SPR) Twenty-one children, aged from 1 to 17 years, were hemodialyzed for 1 to 16 months in preparation for live or cadaveric renal homotransplantation. The radial artery and a forearm vein were cannulated in the older children (> 30 kg), the brachial artery and cephalic vein in the younger children (< 30 kg), and the superficial femoral artery and saphenous vein in the infant (< 10 kg). The average pre-dialysis BUN and potassium were 82 mg/100 ml and 5.6 mEq/l respectively. Generally, hypertension responded to ultrafiltration during dialysis. In 8 patients, a bilateral nephrectomy was performed either in preparation for renal transplant or because of persistent hypertension in spite of ultrafiltration during dialysis. Following bilateral nephrectomy, the blood pressure responded more satisfactorily to ultrafiltration. Total parathyroidectomy while on extended hemodialysis was required for resolution of radiologic findings of secondary hyperparathyroidism and metastatic calcification in one patient. Only 4 instances of the disequilibration syndrome occurred. On 2 occasions, seizures were related to a very rapid decrease in the BUN during the use of 2 layers of the Kiil dialyzer in a small child. In relation to the hemodialysis program, renal homotransplantations have been performed in 16 children, 8 live and 8 cadaver donors. Thirteen kidneys are functioning 1 to 24 months post transplant; I patient diet of sewsis and 2 reauired dialvsis following. removal of rejected kidneys. ~ros~ective'histocompa~bilit~ (lymwhocvte cvtotoxicitv) testing. was werformed in each Instance. cadaver kidneys fFom chhdren 2-6 years of age were transplanted into adolescents with subsequent hypertrophy of the transplants and Cc, > 100 ml/min/ Although fatty acids (FA) are the principal metabolic fuel of the adult mammalian heart, the energy substrate preferences of the fetal heart are not clearly defined. In this study, oxidation of FA and their CoA and carnitine derivitives was measured polarographically using mitochondria (mito) isolated from bovine fetal and calf hearts. FA of C, to C,, chain length were oxidized by both bovine fetal and calf heart mito with C,, (capric) showing the highest oxidative rate. Long chain FA (C,, to C,,) were oxidized by calf heart mito only if bovine serum albumin (BSA) was present in the medium. In contrast, fetal heart mito failed to oxidize C,, to C,, FA under similar conditions. BSA improved respiratory control values and P/O ratios in both fetal and calf heart mito when shorter chain FA (C, to C,,) were used. Acylcarnitines (C, to C,,) were oxidized readily by both fetal and calf heart mito with P/O ratios approximating the expected value of 3 for NADH linked substrates with both FA and their carnitine derivitives. Using calf heart mito, oxidation of palmityl-CoA was markedly enhanced by the addition of 1-carnitine to the assay medium. Carnitine stimulation of palmityl-CoA oxidation was not seen in experiments with fetal calf mito, suggesting an absence of the enzyme palmityl-CoA-carnitine transferase in the fetal mammalian heart. Mito isolated from fetal chick heart and liver did not exhibit a deficiency of carnitine dependent oxidation of palmityl-CoA. These experiments demonstrate that fetal bovine heart mito have the capacity to oxidize C, to C,, FA and C, to C,, acylcarnitines, but are deficient in C,, to C,, FA oxidation and carnitine dependent oxidation of palmityl- Cal. During mammalian oogenesis, both X-chromo$omes are euchromatic and wresumablv active. This assumwtion has been verifiedAby deterdnation of the glucosk-6-phosphate dehydrogenase (GGPD) activity of ova from X X and X O mice. Activity in ova from XO's is half that in ova from XX's, indicating that GGPD synthesis is X-chromosome dosage dependent and occurs within the oocyte. Autosomally controlled lactate dehydrogenase is the same in both X X and X O ova. The G6PD in the ova has the same electrophoretic mobility in polyacrylamide gel as does erythrocyte G6PD. Furthermore, the two types of GGPD have the same kinetic properties (Km's), and both have low activity with galactose-6-phosphate as substrate. These results indicate that early embryonic and erythrocyte GGPD are the same and are different from the autosomally controlled and less specific glucose dehydrogenase. Fertilization does not affect GGPD activity, and it remains constant for the first two days of development. There is then a rapid exponential decline during the third and fourth preimplantation days. The earliest time following implantation at which GGPD activity can be assayed is day 7 (egg-cylinder stage), and GGPD is then a t about 25 times its latest preimplantation level. There is an exponential increase (nearly 5 fold per day) during the following three days of embryogenesis. When extrapolated back to early times the curve for postimplantation GGPD activity intersects that for preimplantation activity at about 4.5 days. This suggests that the synthesis of X-linked GGPD, which had apparently ceased late in oogenesis, begins again at or shortly after the timeofimplantation. Although animal cell cultures rarely perform differentiated functions of the tissue of origin, cultures of adult steroidogenic tissues and of fetal adrenals and testes have been reported to have steroidogenic enzymes, steroidogenesis, and endocrine function. The rat fetal ovary, however, is not endocrinologically active, and has no demonstrable histochemical activity of glucose-6-phosphate dehydrogenase, which provides TPNH for steroid hydroxylations and aromatization, or of A5, 3B-hydroxysteroid dehydrogenase, which is essential in the early biosynthesis of nearly every active steroid hormone. Histochemical activity of each enzyme first appears in uiuo in the rat ovary 9 days after birth. Histochemical studies were performed in cultures of cells derived from ovaries of both term fetuses and 2-day-old rats, and maintained for various periods. Activity of each enzyme first appeared at an interval of incubation equal to 9 days of age. The degree of staining by each enzyme in the cultured cells was similar to that developed in vivo. These results demonstrate that both enzymes differentiate adequately in tissue culture according to a timetable which is inherent in the ovary, and independent of extra-ovarian influence. Thus, they provide a model for study of enzyme differentiation in mammalian tissue culture. (SPR) 
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Glutamine Synthesis in the Prenatal Rat. CHRISTA DIERKS-VENTLING and SAMUEL P. BESSMAN, Rosewood State Hospital, Owings Mills, Md., and Univ. of Maryland School of Medicine, Dept. of Pediatrics, Baltimore, Md. High glutamine concentrations have been reported in rat brain at birth. However, glutamine synthetase activity is low in fetal brain as well as liver throughout the gestation. In the placenta, high enzyme activity appears on the 18th day of gestation. The origin of brain glutamine was investigated by loading experiments in the pregnant rat before and after the placental glutamine synthetase appeared. Glutamate (1 g/kg) or glutamine (0.4 g/kg) was injected i.v. and measured at regular intervals over a period of 2 hours in maternal and fetal blood, placenta, fetal brain and liver. Before the 18th day of gestation, the injected glutamate produced a sustained increase of placental glutamate of 100 % without changing the glutamate concentrations in fetal blood, fetal brain or liver. There was no increase in fetal blood glutamine. After the 18th day, the injected glutamate caused a temporary rise of placental, fetal brain and liver glutamate. Again, fetal blood glutamate was unchanged, but glutamine was increased over the 2-hour period; this was also observed after glutamine had been injected. Our data suggest that during the latter part of gestation, the placenta is an important regulatory mechanism for the supply of glutamine to the fetus. (SPR) [Pediat.Res. 1: 443, 19671 have questioned this conclusion, following demonstration of a lower specific activity of fetal as compared with maternal blood glucose when a constant infusion of glucose-C14 was given to fasting pregnant rats. The following studies were designed to determine the sources of fetal blood glucose.
Constant infusion of either elucose-U-C14 or clucose-
2-H3 in pregnant rats resulted in lower specific activities of glucose in the fetus as compared with the mother. Pyruvate-2-CT4 or glycer01-1,3-C~~, injected I P into fetal rats in utcm, was not converted to glucose-C14 by the fetus, while being readily converted by the mother. Incorporation of isotope from both substrates to glucose occurred when injected into newborn rats. Conversion of pyruvate-2-C14 to glucose was not demonstrable in vitro, when slices of placenta, fetal liver and lung were used. When 20-day pregnant rats were fasted for 16 hours, the concentration of fetal blood glucose remained stable, while that of the mother progressively fell to values below those of the fetus. Fasting was associated with depletion of maternal liver glycogen, 30 % reduction of fetal liver glycogen, and no measurable change in placental glycogen.
These studies lead to the following conclusions:
(1) The rat fetus is incapable for forming glucose from include an abrupt increase in p-and y-globulins attributable to absorption of these proteins intact from ingested colostrum. Over 10-14 days there is also disappearance of the dominant fetal proteins and a progressive increase in the concentration of serum albumin (PSA), associated with and probably due to increased PSA synthesis. All of these developmental changes are influenced by diet. This report deals with the effect of normal suckling on hepatic synthesis of PSA in the piglet. Synthesis of PSA by liver slices was studied by incorporation of leucine-C14 into immunologically precipitable PSA. Incorporation after two hours of incubation under standard conditions was 2-4.5 dpm/mg liver by slices from unsuckled animals 6-21 hours of age and 9 dpm/mg by slices from an animal 60 hours of age fed only cow's milk. In contrast, liver slices from normally suckled animals 12, 16, 29, 60, and 96 hours of age incorporated 9, 11, 29, 27, and 41 dpm/mg, respectively, into PSA. Stimulation by suckling of radioactive labeling of total liver proteins was less marked than the stimulation of PSA synthesis. This stimulation of PSA synthesis by suckling, which cannot be duplicated by cow's milk, provides a basis for the effect of diet on the maturation of piglet serum protein patterns that occurs after intestinal absorption of intact proteins has ceased. Taken with the findings of others [LECCE et al., 1961, Ann The incorporation of uniformly labeled C14 choline and methyl labeled C14 methionine into lung lecithin of fetal and newborn rats was investigated. The lecithin was isolated by chloroform-methanol (1 : 2) extraction and thin layer silica gel chromatography with chloroform: methanol: acetic acid: water (12.5: 7.5: 2.1) mixture.
Efect of Diet on Hepatic Synthesis of Albumin in
Choline incorporation into lecithin in vitro increased 5 fold from 17 days gestation to term, then decreased to 40 % of the maximum value by 15 days of age. Methionine incorporation increased 1.5-2 fold in the same time period, but the total incorporation was much less than from eholine. Other parameters, such as the effect of time and substrate concentration, were determined.
Lecithin biosynthesis was also studied in rat fetuses in utero, and in fetuses removed by C-section of pregnant rats of various gestations. The amount of methionine incorporated into fetal lung lecithin 1/2 hour after injection in utero was highest at 19 days gestation and fell to 10-20 % of that value by 22 days (term). By 5 hours after injection, no relationship with gestation could be found, suggesting a rapid turnover or exchange of the C14 methyl labeled lecithin. In contrast to methionine, there was no effect of gestational age on the in utero injected incorporation of choline into lecithin during the first 1/2 hour. In fetuses delivered by C-section at term, the amount of intraperitoneally administered methionine incorporated into lecithin increased little from 10 to 60 minutes of age, while the amount of choline incorporated increased 6 fold in a similar time period, suggesting a very effective choline pathway at birth. (SPR) Therelationship betweensecretory cycle and changes in protein synthesis in exocrine glands has not been clearly defined. Studies were undertaken to ascertain whether stimulatory effects of epinephrine and dibutyryl cyclic AMP on secretory processes in rat parotid gland slices in zlitro are accompanied by changes in rate or protein synthesis; and, if such changes do occur, whether they are dependent upon or independent of secretion. In fortified KRB buffer gassed continuously with 95 % 0,-5 % CO,, rat parotid slices maintained a constant rate of protein synthesis for 5 hours. With epinephrine (30 pM), there was 50 % increase in rate of labeling of TCA insoluble protein and a greater than twofold increase in rate of amylase synthesis. If, during subsequent decline in the rate of protein synthesis, epinephrine was again added, protein synthesis again increased, without change in the secretory pattern. Adding the dibutyryl analog of cyclic AMP (2 mM) caused a rise in protein synthesis comparable to that with epinephrine. Cycloheximide (10 pglml) produced no change in secretory pattern, but inhibited protein synthesis 95 %. asymmetric growth failure characterized by differential retardation of various organs. The differences in the rates of organ growth are not entirely explicable by the wellknown reduction in the rate of protein synthesis. Therefore, DNA, RNA and protein content were determined in the major organs of 25-day-old male rats made hypothyroid with 1131 given at 7 days of age. Mean total body weight was 55 % of control values. Absolute weight and RNA were reduced in all organs. DNA was reduced significantly in all organs except brain, and protein was reduced in all but brain and lung. The reduction in weight, RNA, and protein was greater than the reduction in DNA. Thus when compared with the same parameters in normal littermates, cell number was reduced in all organs except brain. However, when organ size was adjusted for body weight, the hypothyroid rats had oversized brains and lungs and exceptionally small spleens. The reduction both in total organ weight and total cell number was greatest in those organs normally undergoing the most rapid cell division. In fact, the degree of growth retardation correlated directly with the rate of DNA synthesis normally occurring in each organ. Thus with respect to weight, DNA, RNA and protein, brain and lung were only mildly affected; kidney, heart, liver and muscle moderately affected; and spleen markedly affected. I t is postulated that the relationship between the rate of DNA synthesis and the degree of growth failure is more than a temporal one and may provide an explanation for the disproportionate organ effects. 
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Glycogen and Hexose Metabolism in Fibroblasts Cultures from Galactosemic and Glycogenosis Type 11
Patients. SALVATORE DIMAURO*, WILLIAM MELLMAN, FRANK OSKI* and LESTER BAKER*, Depts. of Pediatrics, Neurology and Med. Gen., Univ. of Pennsylvania School Medicine, Philadelphia, Pa. Human skin fibroblast cell cultures can be used to study normal and abnormal glycogen metabolism. Human skin fibroblast cells in culture store glycogen; their mean glycogen content based on 23 determinations was 55.1 ymg protein (1.66 mg/mg DNA, 26.1 y/106 cells). Glycogen increased when the cell culture passage is prolonged in the presence of adequate hexose. When glucose is removed from the medium cell glycogen becomes depleted and lactate disappears from the medium. Galactose is an adequate substitute for glucose as a cell nutrient; the cell glycogen of galactose-fed cells was 79-164 % of the amounts found in cells fed with equivalent amounts of glucose. Paired cultures fed with glucose or galactose had similar increases in cell DNA and protein. Assays of 10 different cell preparations revealed mean galactokinase and hexokinase activities of 1.18 and 23.5 lcmoles of substrate converted/h/mg DNA respectively. Similar activities for both enzymes were found in galactosemic cell lines. Cells cultured from a patient with glycogenosis type I1 contain no detectable a-1,4 glucosidase. These cells grown for short periods accumulate and mobilize glycogen normally. Glycogen metabolism in this cell line, when the cells are maintained undisturbed for long periods, is now under study. Two galactosemic cell lines did not utilize the galactose provided in the medium. These same cells, however, behaved normally in respect to glucose utilization and the responses to glucose deprivation. There was no evidence that galactose-1-phosphate in galactosemic cells interfered with glycogen utilization or the metabolism of glycolytic intermediates. (APS)
84
The Christopher's Hospital, Philadelphia, Pa. Control skin fibroblast cultures were stained for metachromasia with toluidine blue with an incidence of positive cultures in two separate laboratories of 5 out of 10 and 5 out of 13 respectively (30 %). The character of the staining could not be distinguished from that observed in 7 cultures from patients and relatives with cystic fibrosis and 9 cultures from patients and relatives with mucopolysaccharidoses (MPS). I t therefore appears that this technique, unless mademore specific, will not be clinically useful for identifying a specific gene mutant in the human population.
The interaction between cell lines derived from patients with MPS and normal fibroblast cells negative for metachromasia was investigated by incubating mixtures of mutant and control cells of different sexes. A chromatin positive (female) control line was mixed and incubated for 10 days with a chromatin negative (male) MPS cell line. At the end of the incubation period, sex chromatin analysis revealed that both cell populations were present, and a significant proportion of the cell still had metachromasia. A MPS cell line incubated in medium removed from a culture of normal cells did not have decreased metachromasia, when compared with the same cells grown in fresh medium. Described cases of methylmalonic aciduria have been characterized by periodic episodes of severe and frequently fatal metabolic acidosis and ketonuria. It was therefore unexpected that this disorder should be found in association with homocystinuria in a mildly retarded, epileptic, fourteen-year-old male offspring of a consanguineous marriage. Daily urinary excretion of methylmalonic acid and homocystine was, respectively, in the order of 1500 mg and 1 l mg. Homocystine has not been previously reported in the urine of patients with methylmalonic aciduria, nor has methylmalonic acid been detected in the urine of three unrelated homocystinuric children.
Of his seven siblings, only the youngest, a ninemonth-old male, is abnormal in having methylmalonic aciduria with no homocystinuria detectable by column chromatography. At present this child is neurologically and developmentally normal. In neither pa-tient with methylmalonic aciduria is there a history suggestive of periodic acidosis.
It is suggested that (a) methylmalonic aciduria can present a benign course, perhaps dependent on dietary protein intake, and (b) the independent assortment of the two disorders in this family indicates that the responsible genes are not closely linked. (SPR)
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A Low Km Phosphoenolpyruuate Mutant in the Amish with Red Cell Pyruoate Kinase (PK) Dejiciency. FRANK A. OSKI and HERBERT BOWMAN*, Dept. of Pediatrics, Hospital of the Univ. of Pennsylvania, Presbyterian Hospital, Philadelphia, Pa., and the Harrisburg Hospital, Harrisburg, Pa. The heterogeneity of red cell pyruvate kinase deficiency is rapidly becoming apparent. Studies performed on 3 Amish patients with PK deficiency revealed that they possessed an enzyme mutant with a reduced K, PEP. In this kindred the K, PEP ranged from 0.018 to 0.024 mM (normal 0.055-0.067 mM), while the K, ADP was normal, 0.23-0.40 mM. Despite the lowered K, PEP, these cells possessed increased quantities of the glycolytic intermediates proximal to the P K step, reduced levels of ATP, a potassium 'leak', and reduced glycolysis for cell age. Similar findings were observed in PK-deficient subjects with a normal K, PEP and in one patient with an elevated K, PEP.
When reconstituted hemolysates from these 3 Amish patients and 3 other patients with PK deficiency, two with a normal K, PEP and one with an elevated K, PEP, were supplemented with pyruvate kinase, a correction of the glycolytic rate was observed. No such acceleration of glycolysis occurred in pyruvate kinase supplemented normal or reticulocyte rich hemolysates.
These studies re-emphasize the heterogeneity of PK deficiency and demonstrate that this deficiency alone can result in an impairment in red cell glycolysis. Congenital methemoglobinemia (CM) is a disease of variable clinical severity and racial origin. To determine whether heterogeneity of the molecular defect also exists, the electrophoretic characteristics of NADH and NADPH methemoglobin reductase (MR) have been studied in 4 unrelated families. I n normal subjects, two bands of NADH M R activity were found on agarose gel using a tetrazolium salt for staining. I n one patient with CM, no enzyme bands were detected; in two others, weak bands of normal electrophoretic mobility were found; and in one patient, a variant slow band was present. A reducing system requiring NADPH was clearly distinct from NADH M R and was normal in these patients. A fifth patient was deficient in the NADPH system and had normal NADH bands. These studies show that there are two distinct enzymatic reducing systems in erythrocytes involved with methemoglobin reduction.
Electrophoretic studies of the enzyme abnormality in families with CM are consistent with an autosomal recessive mode of inheritance with at least 3 different types of molecular disturbancc: absence of detectable enzyme; diminished activity of presumably normal enzyme; and a structurally aberrant enzyme. Heterogeneity of this enzyme deficiency parallels the molecular abnormalities found in other inherited intraerythrocytic disorders. (SPR)
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Cytogenetic Study of an X X X Y Boy: Origin of the X Chromosomes. ROBERT M . GREENSTEIN*, DAVID J. HARRIS*, LUIGI LUZZATTI* and HOWARD M.
CANN, Stanford Univ. School of Medicine, Palo Alto, Cal. A 3-year-old boy with radioulnar synostosis and mild mental retardation was found to have a 48/XXXY chromosome constitution in blood culture without evidence of mosaicism; his parents and monozygotic twin siblings were chromosomally normal. His buccal smear revealed double and single Barr bodies. Skin has been cultured to confirm these findings. Analysis of 15 blood group antigens, GPGD, PGM, haptoglobin and transferrin revealed a normal segregation pattern. Testing in 3 separate laboratories for the X-linked Xga erythrocyte antigen revealed the father to be Xg(a+), a positive hemizygote; the m o t h~r Xg(a-), homozygous negative; and the proband, Xg(a-). Analysis of the proband's red blood cells failed to reveal a minor Xg(a+) population. Quantitative assay and acrylamide electrophoresis for G6PD was non-informative. These findings suggest that all of the proband's X chromosomes are maternally derived. It is proposed that nondisjunction occurred at both the first and second meiotic divisions of oogenesis producing a triple X (XXX) ovum, which was then fertilized by the paternal Y bearing sperm. Other mechanisms are non-disjunction at the first or second meiotic divisions or during post-zygotic mitosis. This presentation represents the first reported case of the XXXY phenotype in which informative genetic evaluation has been obtained. (SPR)
89
Genetic and (introduced by Horace L. Hodes) .
I t has been suggested that genes controlling linear growth and Xga antigen are located on the short arm of the X chromosome. The hypothesis for Xga antigen was based on the finding of Xg (a-) in an individual having an isochromosome for the long arm of X (i. e., monosomy for the short arm), although both her parents are Xg (a+). The finding of Xg (a-) may, however, be the result of the genetic inactivation of the structurally abnormal X, since isochromosomes for the long arm of X, ring chromosomes of X, and X chromosomes with short arm deletions have been found to be late replicating. Little is known about the replicating pattern of X chromosomes with long arm deletions.
We have studied a 13-year-old girl, 53 inches tall, with Xx (deletion of most part of the long arm) in 93 % of cultured leukocytes and X O in 7 %. (The X O clone may account for her short stature.) Autoradiographic studies showed the long arm deleted X to be the late replicating X in all cells. The late replicating nature of all structurally abnormal X chromosomes, including the long arm deletion of X, implies universal genetic inactivation of the structurally abnormal X. Thus any conclusion regarding the location of X linked genes acting after X inactivation (such as Xga) would not be valid. However, normal stature in females may require the presence of the short arms of both X chromosomes prior to X inactivation. (SPR) Succinylcholine apnea follows the administration of muscle relaxants to individuals homozygous for an atypical pseudocholinesterase (E,aE,a). Homozygous normals (E,uE,u) , and heterozygotes (E,aElu) are asymptomatic.
Pseudocholinesterase (E,) Studies in a Family
Two sisters were referred to the Genetics Clinic following sensitivity to Succinylcholine. Thirty-four family members were evaluated. The atypical plasma enzyme was identified by the apgar screening method of Harris using the inhibitor R02 : 0683. E, activity was determined using benzoylcholine as a substrate. Inhibition of the enzyme with Dibucaine and NaF at 26" distinguished E,aE,a from ElaElu.
The apgar screening method was used for studying E,aElu in sera of 1779 members of families attending the Genetics Clinic. One Hundred and ten heterozygotes were found (6.2 %). The frequency in the 538 unrelated individuals equals 5.7 %. In one large consanguinous family, 33 E,aE,u were identified.
Two hundred and ninety Papago Indian samples and 206 Alaska native samples were analyzed. Ela in Papagos = 0; however, the frequency of the Flouride allele, Elf = 3 %. Two ElsE,s sera were found in the Alaska sera with Els = 3 %.
This condition is a pharmacogenetic inborn error of metabolism which can probably be treated with fresh plasma transfusions. In isolated or consanguineous populations, the frequency of the abnormal allele may be sufficiently high to warrant screening of all children, especially before surgery. (SPR)
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Possible 3 Oregon Medical School, Portland, Ore. (introduced by F. Hecht). A prime aim of human genetics is to map the human genome. Using 2 large families segregating for AOD, an autosomal dominant phenotype recently described by BEALS, linkage relationships were studied with a large number of markers including blood, serum, saliva, and red cell enzyme types. By the lod score method, positive scores were found between R h and AOD (Z = 1.7,O = 0.20) and between AOD and Duffy (Z = 1.8, 0 = 0.10). Since Duffy and R h show free recombination, this would place AOD betweenRh and Duffy, with R h and Duffy greater than 50 map units apart. DONAHUE et al. [Proc. Acad. Nat. Sci. 61: 949, 19691 have shown probable assignment of Duffy to chromosome No.1, using the uncoiler (Un) element on that chromosome. Our data together with theirs imply a possible 6-gene linkage group (AOD, Rh, elliptocytosis 1, Duffy, cataract, and Un) on chromosome 1 in man. (SPR)
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Ultrastructure o f Circulating Lymphocytes in Immunodeficient States. ROBERTO R. KRETSCHMER*, KAE-THE WILLMS-KRETSCHMER* and FRED S.Ro-SEN, National University of Mexico and Children's Hospital, Boston, Mass. Cellular immune mechanism which are mediated by lymphocytes are absent or severely impaired in congenital aplasia of the thymus and hereditary thymic dysplasia. The peripheral blood lymphocytes of 4 patients, 2 with thymic aplasia and 2 with thymic dysplasia, were studied by electron microscopy. The ultrastructure of 214 peripheral blood lymphocytes from 4 normal infants of comparable ages were also studied. Seventy percent of normal lymphocytes were small (7-10 p) and had a scant cytoplasm containing minimal endoplasmic reticulum and no granules or polyribosomes. The remaining 30 % were medium size cells (10-15 p) with occasional granules and endoplasmic reticulum but no polyribosomes. Of 287 lymphocytes from patients, 32 % exhibited morphologic characteristics of small lymphocytes, and 55 % of medium lymphocytes. Lymphoblasts (5 %), plasmablasts (6 %), and plasmacytoid cells (1 %) constituted the remaining cells. These cells contain prominent polyribosomes, endoplasmic reticulum, and cytoplasmic vesicles; their presence in peripheral blood was not related to intercurrent infection. From experimental data. which have shown that only the small lymphocytc is rcacti1.e in ccllular immunity, it can be concluded that the paucity of immunoreactive cells in these patients is mork severk than isindicated by routine differential counts of peripheral blood smears. (SPR)
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Is Juvenile Rheumatoid Arthritis a Single Entity? JANE SCHALLER* and RALPH J.WEDGWOOD, Department of Pediatrics, University of Washington School of Medicine, Seattle, Wash. In following 85 children with rheumatoid arthritis from our clinic, it has become apparent that, although there is some overlap, at least 2 and possibly 3 distinct subgroups of disease exist. During the course of disease (mean duration 6.5 years, minimum duration 1 year) 20 patients have had disease with prominent systemic manifestations1 (18120 had polyarthritis) ; 37 patients have had polyarticular (more than 5 joints) disease without prominent systemic manifestations; 28 patients have had pauciarticular (1-5 joints) disease (0128 had prominent systemic manifestations). The groups were similar in age onset and disease duration; the group with systemic disease included relatively more boys (8 boys/l2 girls) than the groups with polyarticular (7 boys/30 girls) and pauciarticular (8 boys/ 20 girls) disease. George Washington Univ. School of Medicine, Washington, D.C., and National Institutes of Health, Bethesda, Md. I t has been reported that antigen-antibody complexes stimulate cultured human lymphocytes from unsensitized adults to proliferate, whereas these cells fail to respond to the uncomplexed antigen. I t has been suggested that this is due to a non-specific attachment to and injury of the lymphocyte membrane by the complex.
In order to pursue this question, antibodies to bovine serum albumin (BSA) and diphtheria toxoid (DT) were prepared in animals and complexed at equivalence with their respective antigens. Adult and cord blood lymphocyte cultures were then stimulated by these BSA and DT antigens, antisera and complexes and their tritiated thymidine uptake determined. The adults had been immunized with D T and their lymphocytes manifested increased tritiated thymidine uptake when stimulated by uncomplexed D T (p < 0.025) and complexed DT (p 10.01). They failed to respond to anti-DT. The neonates had no prior exposure to this antigen and no lymphocyte response occurred. Therefore, the response to the DT and complexed D T requires prior sensitization. Newborn lymphocytes did not respond to BSA, anti-BSA or BSA-anti-BSA complex. Nevertheless, a response to complexed BSA occurred in the adults (p <0.01), but not to the uncomplexed BSA. However, the response of adult's lymphocytes to anti-BSA alone was identical to that of the complex (p > 0.05), suggesting that this response was due to the antiserum alone.
In lieht of the known res~onsiveness of the neonate's lymph&ytes to phytohem~gglutinin and in the mixed leukocvte reaction. the amearance of a response bv the adht's lympho~ytes t; the antigen-antibody corn'-plexes would appear to be an acquired rather than a non-specific phenomenon. (SPR)
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Gm Factor Feto-Maternal Gamma Globulin Incompatibility. GERALD The presence of antibodies to given genetic types of human y globulin has been recognized. Depression of specific genetic y globulin synthesis and fetal death occur in offspring of several animal species where fetomaternal y globulin incompatibility exists with maternal antibody directed against a genetic y globulin factor of the fetus. Prospective observations have been made over a prolonged period on a number of infants under similar circumstances, with Gm factor incompatibility. Incidence of fetal death, synthesis of incompatible genetic y globulin and total levels of y globulin were determined. Screening for antibodies against Gm(a), Gm(b) and Gm(f) factors was undertakenovera 2-year period in a normal prenatal population. Sera of 1763 mothers were analyzed. Twenty-eight patients (1.6 %) possessed specific Gm agglutinators. One pregnancy of this group resulted in the birth of immature stillborn twins. Serial determinations of quantitative levels of y globulin were made in four infants with feto-maternal y globulin incompatibility over a 1-2-year period. Results compared favorably with seven control infants and normal values cited in the literature. There appeared to be no impairment of synthesis of the specific incompatible genetic y globulin traced by serial measurements and expressed as a titer of inhibition of hemagglutination. The development of specific genetic y globulin factors throughout infancy is delineated for the first time. In those patients studied, it would appear that no adverse effects result from feto-maternal y globulin incompatibility. (SPR)
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Ontogenesis of Some Immunologically Significant Proteins in the Human Conceptzis. DAVID GITLIN and ANITA BIASUCCI*, University of Pittsburgh School of Medicine, Pittsburgh, Pa. Synthesis of yG, yA and yM globulins, C'3, and C'-esterase inhibitor was studied in 15 normal human embryos and fetuses of 29 days' to 18 weeks' gestation by tissue culture in labeled amino acids followed by radioimmunoelectrophoresis. Serum concentrations of these proteins from 5.5 to 41 weeks' gestation were also determined. Synthesis of yG and yM was evident as early as 29 days' gestation, but a significant increase in synthesis was observed at 17 weeks' gestation. From 5.5 to 22 weeks' gestation serum yG was in theagammaglobulinemic range: from 52 to 77 mg % until 16 weeks' gestation rising to only 130 to 180 mg % by 22 weeks. By 7 months' gestation, adult levels of serum yG were attained, indicating a sudden release of the yG maternofetal transport system after 22 weeks' gestation. Despite apparent yM synthesis, serum yMremained below 1.2 mg %, and although serum yA was occasionally present during the first 5 months of gestation, its source was not evident. Synthesis of the 3rd component of complement, or PIC, and C'-esterase inhibitor were already present by 29 days' gestation; both were synthesized by many different organs. Serum /3,c and c'-esterase inhibitor levels were 2 % and 20 % of adult levels, respectively, at 5.5 weeks, but both rose steadily to almost adult levels by 30 weeks. Thus, for these 5 proteins at least, the premature of 7 months' gestation had no greater immunologic immaturity than that seen in the full term newborn, but gestation of 6 months or less was associated with marked immunologic deficit. (SPR)
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Inhibition of Lymphoid Transformation by Maternal Serunz in Thymic Alymphoplasia and Dysplasia. VINAI SUVATTE*, SHEILA COX* and JOHN H. GITHENS. University of Colorado School of Medicine, Denver, Col. The sera from two mothers of children with congenital thymic abnormalities inhibited blastoid transformation and thymidine 3H uptake of normal lymphocytes in mixed cell cultures. The serum inhibitor of the mother of the child with classical thymic alymphoplasis was not inactivated by heat, not dependent upon complement and was not a cytotoxic antibody. On the contrary, the inhibitor in the maternal serum of a child with thymic dysplasia (with normal immune globulin production) was found to be a cytotoxic leukocyte antibody. Sera of normal adult males and normal women (with normal children) have not revealed evidence of an inhibitor in our laboratory, although it is well known that multiparous women may demonstrate cytotoxic antibody. These findings suggest that certain of the thymic congenital disorders might be produced by maternal factors during pregnancy and raise the possibility that leukocyte isoimmunization may have occurred in the mother of the child with thymic dysplasia. (SPR)
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Suppression of Antibody Response During Congenital Rubella Ti-irus Infectioz. RICHARD H. MICI-IAELS,
Children's Hospital, Pittsburgh, Pa. Little or no antibody response occurred after administration of measles and poliomyelitis vaccines to some infants with congenital rubella [Pediatrics, March 19691 . The immunoparesis appeared to be restricted to the period of rubella virus infection and was not associated with immune protein deficiency or inability to produce antibodies against rubella virus. Recent studies summarized below tend to confirm these findings but suggest that the suppression of antibody response in congenital rubella may be overcome by potent antigens such as A substance or tetanus toxoid.
Anti-B hemagglutinins were foqnd in only 1 of 12 congqnital rubella infants with A or 0 blood when serum collected a t age 6-9 months was tested. Granulocytosis, high-titered rheumatoid factor (RF) and anti-nuclear antibody (FANA) were detected in saliva from the left parotid gland of both children. These were absent in saliva from the unaffected gland of J.O. FANAwas absent or in low titer in sera of both; R F was absent in M.K. and in low titer in J.O.
The auto antibody activity in serum and saliva was associated with the IgG-, IgA-, and IgM-immunoglobulins. The data suggest a local origin of autoantibodies in this disorder in response to localized inflammation. However, these antibodies could also be operative in maintaining the local inflammatory response. (APS) A recent association has been made between emphysema with onset in early adulthood in certain families and hereditary deficiency of the major alpha,-globulin of plasma, the alpha,-antitrypsin. In all reported families, including six families studied in this laboratory, the deficiency state appeared to be inherited in an autosomal recessive manner.
A family has been discovered recently in which alpha,-antitrypsin deficiency seems to be inherited in a dominant fashion. Deficient levels of the protein, measured both biochemically by its functional ability to inhibit trypsin, and immunochemically by its exact concentration in serum, have been found in males and females in two successive generations of the family. These levels are comparable to those in patients homozygous for the usual recessive deficiency and well below the intermediate levels found in heterozygotes for the recessive type. In the youngest generation, there are 3 children, ages 8, 11 and 16, in good health, with deficient alpha,-antitrypsin levels. Their mother has severe emphysema with alpha,-antitrypsin deficiency and their father is healthy, with a normal level of the protein. The maternal aunt had the protein deficiency state and died of emphysema. Her healthy son has a normal level of the protein.
This is the first known instance of this inherited deficiency state discovered in a sibship in the pediatric age range, and the first time dominant inheritance of the deficiency has been observed. (SPR) 102 Effects of an Inhibitor of Cholesterol Side-Chain Cleauage on the Rat Fetus. ALLEN S.GOLDMAN, Children's Hospital, Philadelphia, Pa. Aminoglutethimide, an agent which produces complete blockade of adrenal and ovarian steroidogenesis at the level of conversion of cholesterol to 3B-OH-preg-5-nen, 20-one, was administered to pregnant rats to determine whether it would produce the fetal effects associated with human lipoid adrenal hyperplasia. Fetal adrenal enlargement with lipid accumulation, hypospadias, and lack of androgen overproduction are manifestations of this disease, which is assumed to be due to a genetic defect in cholesterol side-chain cleavage. A daily dose of 100 mg/kg from day 13 to 20 produced profound enlargement of maternal adrenals (52.9 f 16.9 vs 17.6 k3.7 mg/kg b.w.), of fetal adrenals (0.90f 23 vs 0.37*0.07 mg/g b.w.), of female anourethral distance (1.1 1 f0.21 vs 0.86-+0.09 mm), and of female clitoridites. Male anourethral distance was not significantly altered (3.05 k0.45 vs 3.00f 0.13 mm). Sudanophilic multinucleate giant cells characteristic of the human adrenal defect are evident throughout the experimental fetal adrenal cortex. Thus, this agent has produced the characteristic adrenal defect but not the penile defect in this disease, suggesting inhibition of the adrenal but not of the testicular enzyme systems. The virilization of female fetuses is paradoxic because it suggests the production of androgens despite the complete steroidogenic blockade. (SPR) 
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The The plasma A4 level of children is low and at presencan only be measured by double isotopic techniques. A sensitive method for the measurement of A4 in 3 ml plasma is described. Tritiated 1,2-A4 androstenedione (3H-d4) of high specific activity was prepared. This is added to alkalized plasma and the plasma extracted with ether. The A4 is then separated by thin layer chromatography (TLC) using a two-stage system. The endogenous A4 and tracer is converted to testosterone with potassium borohydride. One stage TLC separates the testosterone from non reduced A* and the 'diols' formed during the reduction step. The testosterone is then assayed by CPB. One in 300 dilution of third trimester pregnancy plasma has been used to permit the measurement of levels below 1 mpg. Dextran-charcoal is used to separate the protein bound from the free testosterone. 3H-A4 converted to testosterone is used for both determination of recovery and assay of the endogenous A4. The mean recovery of 3H-A4 measured as testosterone was 2 1 % (n = 14). Twelve standard curves in the range of 0 to l mpg of testosterone had a coefficient of variation of 4.9 % at 0.4 mpg to 7.7 % at 1.0 mpg. 4 s an index of specificity A4 was measured in the piasma of a dexamethasone suppressed castrate male. A4 was not detected. Medicine, Boston, Mass. Measurements of sodium influx, efflux, and Na and K dependent ATE''-ase activity in the red cells of a patient with Bartter's Syndrome before and after administration of spironolactone have been compared to similar measurements in patients with primary hyperaldosteronism and normal individuals. In primary hyperaldosteronism, there is an increase in active Na transport but a little change in membrane leak of Na as compared to normals and to patients receiving digitalis. The intracellular Na is normal or low. In contrast, in a patient with Bartter's Syndrome and secondary hyperaldosteronism, both the passive Na leak and active transport were increased markedly. This was associated with increased ATP'ase activity, Na influx, and intracellular Na. Spironolactone administration in this patient returned the active transport back toward normal but did not affect the passive Na leak. Since spironolactone produced K retention and a normal serum K concentration, investigation is underway to determine whether the spironolactone effect is the result of block of aldosterone effect or is secondary to a change in intracellular K. Parathyroid regulation of calcium homeostasis is mediated through a feedback mechanism whereby hypocalcemia stimulates parathyroid activity. Though calcium and magnesium are biologically similar, the endocrine control of the latter remains to be elucidated. This study was designed to investigate the influence of magnesium depletion on the size and activity of the parathyroid gland. Two groups of 20 male rats were pair fed normal and magnesium deficient diets. After 2 weeks a-aminoisobutyric acid-1-C14 (AIB), a nonmetabolized amino acid, was administered subcutaneously and 24 hours later the rats were sacrificed. The AIB concentration in the parathyroids and serum was determined and the parathyroid dry weights obtained on a Cahn Electrobalance. Parathyroid uptake of AIB expressed as tissue: serum AIB (T/S) was used to assess parathyroid activity [RAISZ, 19651. The mean serum Mg level was 0.8 mg/100 ml in the magnesium deficient rats and 2.1 mg/100 ml in the controls; serum P, total and ultrafiltrable Ca levels were similar in both groups. The mean parathyroid dry weight (74 pg vs. 57 pg, p <0.01) and the AIB uptake (T/S 11.2 vs. 8.1, p <0.01) were significantly greater in the magnesium depleted rats. The weights and AIB uptake of other tissues and endocrine organs did not differ significantly in the 2 groups.The increases in parathyroid weight and AIB uptake were similar to those previously demonstrated in calcium depleted rats. This study indicates that magnesium, like calcium, influences the size and activity of the parathyroid and is consistent with the thesis that the parathyroids are involved in the endocrine control of magnesium metabolism. (SPR) We suggest that CT by its action on active efflux increases C a + + extrusion from cells. The observed earlier phylogenetic appearance of CT compared with parathyroid hormone (PTH) in animals, such as elasmobranchs which lack a bony skeleton, could also be explained by the fact that the primary action of CT maintains a low intracellular Ca+ + concentration. In higher animals, the production of a low intracellular Ca+ 4-by C T will cause unfavourable conditions for PTH to act. (Supported in part by the Medical Research Council, Canada.) (SPR)
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The Significance of Calcitonin During Growth. DAVID M. BROWN, DANIEL Y. E. PEREY*, PETER B. DENT*, JENIFER JOWSEY* and ROBERT A. GOOD, Univ. of Minnesota School of Medicine, Minneapolis, Mayo Clinic, Rochester, Minn. and McMaster Univ., Hamilton, Ontario, Canada. The role of calcitonin during growth in the young animal was studied. Calcitonin content of the ultimobranchial body (u.b.) of domestic fowl from the 18-day embryo through 70 weeks of age was determined by bioassay. The calcitonin reached a peak of 1.63 MRC mU/pg dry weight u.b. at 3 days of age and decreased to 1.28 MRC mU/pg at 5 weeks of age, after which it remained constant through 70 weeks. However, the calcitonin content of the u.b. (MRC mU/g chick body weight) was 2.56 in the 18-day embryo, 5.08 at 3 days, 2.00 at 5 weeks and decreased progressively thereafter. The 70-week male and female values were 0.54 and 0.55 MRC mU/g body weight despite serum Ca of 10.8 and 2 1 mg %.
Ultimobranchialectomy (ubx) of day old male chicks as compared with sham-operated chicks was associated with no differences in body weight, serum Ca, P, or alkaline phosphatase after 3 months. X-ray of the femur revealed no alteration of gross appearance or cortical thickness. Similar observations were made in Ca deficient chicks. The mean serum Ca of the ubx birds 8 hours after injection of 500 unitslkg. PTH was 10.2 as compared with 7.6 mg % in sham-operated birds. Ca deficient intact birds do not respond to PTH in contrast with Ca deficient ubx birds. Quantitative microradiographic analysis of bone structure will be presented.
Increased calcitonin content of the u.b./g body weight of young birds may indicate an increased production of calcitonin during early growth. Removal of the u.b. source of calcitonin is not associated with gross alterations of bone structure despite deficient control of serum Ca. (SPR)
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The Fetal-Maternal Gradient of Thyroid Function. D.A.FIsHER, C. J.HOBEL* and W.D. ODELL*, Departments of Pediatrics, Obstetrics-Gynecology, and Medicine, UCLA School of Medicine and Harbor General Hospital, Los Angeles, Cal. The fetal pituitary thyroid system is believed to function independent of maternal control. The thyroid of the fetus and newborn has a greater avidity for iodine than the maternal thyroid; thyroxine utilization also is greater in the newborn than in the mother. These data suggest that the fetal-newborn CNS-pituitarythyroid axis functions at a higher level than the maternal axis. We have studied serum thyroxine, free thyroxine, and thyrotropin (TSH) concentration in 17 paired maternal-cord blood samples and demonstrated significantly higher free thyroxine (FT4) and TSH concentrations in the cord blood samples. (Mean FT4: 2.9 and 2.3 m,ug/100 ml and TSH; 8.9 and 4.4 ,uU/ml in cord and maternal blood respectively.) The high cord blood TSH levels were not due to cross reaction of human chorionic gonadotropin (HCG) with the TSH antisera during radioimmunoassay, since the gradient of HCG is opposite to that of TSH; HCG levels were 30,980 mU/ml in maternal and 484 mU/ml in fetal blood. Studies of paired samples from cesarean section deliveries and scalp blood samples obtained during the three hours immediately preceding delivery also show a fetal-maternal TSH gradient. Thus, the birth process itself or acute extrauterine exposure do not account for the relative hyperthyrotropinemia of the newborn. These data support a relative fetal pituitary-thyroidal hyperfunction in the fetus at term. (APS)
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Growth Hormone Actions on Nuclear, Nucleolar and Polysomal Ribonucleic Acid Synthesis. SOLOMON A.KAPLAN and C.SUSAN SHIMIZU*, Dept. of Pediatrics, UCLA School of Medicine, Los Angeles, Cal. The pattern of Ribonucleic Acid (RNA) synthesis was studied in rat livers 3 hours following intraperitoneal iniection of Bovine Growth Hormone (BGH). Forty mkutes after injection of 32P, the liveis we;e homogenized and a nuclear fraction was prepared by centrifugation through 2M sucrose at 62,5008. Labeled nuclear RNA extracted with phenol and fractionated by sucrose density gradient centrifugation was found to be polydisperse and a major fractionsedimented with coefficients of 30-S or more. After BGH injection labeled nuclear RNA was increased by 50-200 % and appeared to have sedimentation properties similar to untreated controls. Nucleolar fractions were prepared by sonication of suspensions of nuclei or treatment of nuclear suspensions with 0.5-0.8 M NaCl solutions. Labeling of nucleolar RNA was increased by 100 to 500 % following BGH injection. Increased labeling was found in 45-S, 35-S and 28-S RNA, which are species of RNA known to be precursors of ribosomal RNA (rRNA). In the cytoplasm, BGH increased incorporation of 32P into RNA of the polysome-ribosome complexes. The sedimentation patterns of newly synthesized RNA obtained three hours after 32P injection suggest that BGH stimulates synthesis of rRNA. Following shorter labeling periods, however, it was found that BGH stimulated synthesis of RNA in polysome complexes which was polydisperse and from its base composition appeared to be messenger RNA (mRNA). These experiments show that within 3 hours of its injection, GH stimulates synthesis of nuclear polydisperse RNA, nucleolar RNA precursors, rRNA and mRNA in polyribosomal complexes. (SPR)
Hypoglycaemia and Urinary Insulin Excretion in Rh
Affected Infants. D.SCHIFF* and C. LOWY*, MCGill University-Montreal Children's Hospital Research Institute, Montreal, Canada, and Hammersmith Hospital, London, England (introduced by L. Stern). Hypoglycaemia is a recently described finding in severe Rh erythroblastosis which may contribute to the clinical severity of the disease. Urinary insulin excretion was measured in 25 R h affected infants using a double antibody radioimmunoassay. The infants ranged from 29-39 weeks gestation. Eight out of 25 infants were hypoglycaemic within the first hour of life (true glucose < 20 mg %). Urinary insulin excretion was found to be log normally distributed in 45 normal control infants. In 14 Rh affected infants above 36-week gestation, mean urinary insulin was 2 1.68 pplmg creatinine (rnean+S.E. 29.72; mean-S.E. 15.24) as opposed to the comparable control group mean value of 5.4 (mean+S.E. 6.09; mean-S.E. 4.91). The differences are highly significant (p <0.001). In 11 infants below 36-week gestation, mean urinary insulin excretion was 12 1.9 (mean+ S.E. 168.3; mean-S.E. 95.5) compared with the control group mean value of 2 1.5 (mean+S.E. 25.69; mean-S.E. 17.86). The differences, too, are highly significant (p i 0.001). The data suggest that the hypoglycaemia seen in Rh incompatibility reflects a hyperinsulinemia state. (SPR) Urinarv levels of 4-amino-5-imidazolecarboxamide (AIC) w&e studied by the McGeer method in 10 leukem~c children to determine its reliability as an indicator of malignant cell activity in acute leukemia. Results were correlated with physical examination, hemograms and bone marrow status. Mean AIC level in 10 normal children was 0.92 pglmg creatinine124 hours k0.33; leukemics in remission, 1.44*0.53; leukemic relapse, 5.01 1.62. Differences are statistically significant. Intercorrelations of AIC levels and percentage of marrow blast cells, as well as the percentage blasts plus lymphocytes in the marrow, are significant (p < 0.05). Correlations of AIC with peripheral blast and platelet counts are significant also but less so, and the platelets correlate inversely. AIC levels in patients on methotrexate were all elevated, regardless of marrow status, and thus were unreliable. Other anti-leukemic drugs used had no such effect on the AIC. A very low AIC level (0.54) was noted in one patient with pancytopenia and marrow hypocellularity secondary to drug toxicity. This contrasted to marrow relapse associated with pancytopenia and a high AIC level (5.3) in another patient. Thus, the AIC might be useful in distinguishing drug toxicity, as well as the relapse state in leukemia. Most importantly, serial data suggest a rise in AIC to be an early indicator of relapse and that it may be used as a tool to predict relapse even before morphologic changes occur in the marrow. (SPR)
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The Effects of Androgen Administration in Sickle Cell Anemia. WILLIAM C.MENTZER*, CHARLES S. AUGUST* and DAVID G. NATHAN, Children's Hospital Medical Center, Boston, Mass. Androgens are known to stimulate erythropoiesis; in sickle hemoglobin syndromes an additional effectinhibition of sickling-has recently been proposed. We have treated 3 sickle (SS) disease patients with I M testosterone enanthate for 2-9 weeks. In 2 female patients, the RBC mass gained 255 cc and 461 cc with a concomitant rise in hemoglobin concentration. Work capacity (ergometry) and sense ofwell being improved. Therapy altered neither the Cr" RBC life span nor the sickling proclivities of the patient's RBCs. The latter was assessed by enumeration of irreversibly sickled forms, by the Na metabisulfite test, and by studies of K+ loss from ouabainized RBC exposed to varying 0, tensions. No change was seen in either the relative rate of fetal hemoglobin synthesis or in its heterogeneous distribution throughout the RBC population. Whole blood viscosity, measured in a rotational viscometer, and RBC deformability, measured by millipore filtration, were unimproved. We were thus unable to demonstrate any beneficial modification of the sickle RBC itself following therapy. The observed increase in RBC mass elevates whole blood viscosity, possibly increasing the risk of vaso-occlusive episodes. In our third patient, an 8-year-old male, recurrent priapism led to cessation of androgen therapy after 2 weeks. Such complications limit the usefulness of androgens to carefully selected SS patients in whom an increase in RBC mass is required but transfusions are not feasible. (SPR) 122 Enzymic Synthesis of Heme in a Ribosomal System. T. JOHN GRIBBLE*, SANDRA SHASBY* and HER-BERT C. SCHWARTZ, Stanford Univ. School of Medicine, Palo Alto, Cal. Hemoglobin is formed from globin synthesized on ribosomes and heme synthesized from protoporphyrin (PP) and iron in mitochondria. Although the biochemical pathways for heme and globin are well defined, the control mechanisms for their coordinated synthesis has not been elucidated. In a previous study of a ribosomal system prepared from rabbit reticulocytes, we found that PP stimulated formation of a soluble protein product which subsequently was shown to be hemoglobin. Since PP is converted enzymatically to heme (heme synthetase), the present study was undertaken to determine if this reaction occurred in the cellfree ribosomal system. Cell fractions prepared from rabbit reticulocytes were incubated with 0.5 p M PP: 0.13 pC Fe59, 10 p M cysteine, 1000 p M Tris p H 7.8 in a volume of 10 ml at 37 " for 60 minutes. The specific activity of heme recrystallized 2 x was determined and the results were expressed as total CPM incorporated or CPM/mg protein. FeS9 incorporation into eachsubcellular fraction was: hemolysate (2.58 x lo6) ; 15,000 x g pellet (2.96 x lo6) ; 15,000 x g supernate (2.35 x lo5) ; 105,000 x g supernate (1 .O1 x loS) ; ribosomes (3.53 x l P ) ; p H 5 enzyme fraction (1.39 x lo4) ; pH 5 soluble supernate (0). The specific activity of the lysate and ribosomal fractions were 178 CPM/mg and 3079 CPM/mg respectively. KCN (0.01 M), a potent inhibitor of heme synthetase activity, completely inhibited Fe59 incorporation in the ribosomal system, but had little effect on globin synthesis. These studies indicate that the ribosomal system prepared from rabbit reticulocytes has the ability to convert PP to heme. The thalassemia syndromes, the siderocytic anemias and the anemia of infection may represent disorders of heme and globin assembly. (SPR) School of Medicine, Harbor General Hospital, Los Angeles, Cal. Neonatal thyroidal hyperactivity and hyperthyroxinemia are characteristic of the newborn. I n 1964 we reported that this thyroidal hyperactivity is due to TSH hypersecretion since serum TSH concentrations increase strikingly during the early hours of life. We have studied this phenomenon further using a more sensitive and specific TSH radioimmunoassay and have observed that a large amount of TSH is acutely released during the early minutes of extrauterine life. The mean serum TSH level increases from 9.1 mU/ml in cord blood to levels of 62 and 85 pU/ml at 10 and 30 minutes respectively. Values fall rapidly between 30 minutes and 3-4 hours (half life-77 minutes) and more gradually thereafter to a level of about 10 pU/ml by 48 hours. The newborn PBI concentration increases 2.2 pg/100 ml during the first 4 hours, and 4.1 pg/100 ml during the first 24 hours in response to this TSH stimulus. Maternal serum TSH concentrations are low and stable during labor, and in the postnatal period. Warming the infants during the first 3 hours does not prevent the early acute release of TSH. However, delayed cooling (at room temperature) between 3 and 4 hours results in significant increase in serum TSH levels. These data indicate that a presently unknown stimulus associated with the first moments of extrauterine life results in a massive discharge of pituitary TSH. Cooling also was shown to stimulate TSH secretion in the newborn. ( Investigation of the presence and relative volume of segmental intrapulmonary venous admixture has been performed to evaluate its contribution to total venous admixture in seven newborn infants with RDS aged 7-23 hours. Two eventually died. Segmental pulmonary vein samples were obtained by passing an umbilical venous catheter through the foramen ovale. Inferior or superior vena caval samples were taken after withdrawing the pulmonary venous catheter. Descending aortic samples were obtained by catherization of an umbilical artery. Blood samples were analyzed for pH, Po,, Pco, and haematocrit. Oxygen contents were derived. Relative volumes of segmental intrapulmonary and total venous admixture were then calculated using the Berggren shunt equation. The mean segmental intrapulmonary venous admixture was 3 0 5 4 % (mean+SEM) and mean total venous admixture was 41 1 7 %. Since the regional distribution of disease was uniform radiologically and the data show that relatively large volumes of venous admixture occur in specific pulmonary segments, the lung, as a whole, may be a predominant site of venous admixture in RDS. (Supported by Grant No. MT-2497 Medical Research Council of Canada.) (SPR) 125 Serial Determination of Aueolar-arterial Oxygen Gradient (AaDO,) breathing 100 % 0, without clinical signs of respiratory disease during the first week of life (mean BW 1020 g, mean gestation 29 weeks). Mean AaDO, was 350h50 mm Hg throughout the first 6 days of life with no time related narrowing of the Aa gradient. AaDO, was not related to initial blood pressure, apgar score, blood pH, or birth weight. There was a correlation between early gestational age and increased AaDO, (r = 0.74). Serial AaDO, determinations in 100 % 0, were also done on 8 infants with hyaline membrane disease (HMD) (mean BW 2 104 g, mean gestation 34 weeks). Mean AaDO, in these infants dropped from a high of 540 mm Hg on day 2 to 353 mm Hg on day 7. There was no correlation between pH and the size of the gradient. Our data suggest that there is decreased effective pulmonary blood flow which is not pH related in both infants with HMD and small infants without respiratory distress. The association of increase AaDO, and early gestational age in non-HMD infants suggests that 'pulmonary hypoperfusion' may be secondary to pulmonary immaturity. Thes studies point out that a large AaDO, and right to left shunt during the 1st week of life are not necessarily associated with HMD. (SPR)
Intrauterine Pulmonary Pathology in Lambs Following
Maternal Stress. MILDRED T . STAHLMAN, HAKAN SUNDELL*, ATTIES MALAN*, JOHN R.RAYE*, VINCENT C. HARRISON*, RONALD L. GUTBER-LET* and VIRGIL LEQUIRE*, Vanderbilt University School of Medicine, Nashville, Ten. Twenty-five lambs between 131 and 145 days gestation from 14 ewes were studied for the effects of maternal hypotension which has previously been shown to induce respiratory distress and pathologic changes characteristic of hyaline membrane disease. Seven lambs from 5 non-hypotensive ewes served as controls. Maternal hypotension was induced with 50-80 mg pentolinium I M and monitored by arterial pressure recordings. Fetuses were delivered at 3 hours and 1,2, 3, 4, or 5 days following hypotension. At cesarean section, umbilical venous blood was sampled, and the lamb killed with intracardiac KC1 before air breathing. Lung, liver and brain were examined histologically and surface tension of minced lung examined on a Wilhelmy balance. At delivery, pH and pCO, in cord vein were similar to controls, whereas p0,'s were lower in lambs of hypotensive ewes (G = 16.7 vs G = 20.5).
Lungs of experimental lambs showed a uniform picture of tightly constricted small pulmonary arterioles, dispersion of glycogen and vacuoilization of the cuboidal epithelium of alveolar ducts and respiratory bronchioles and marked peribronchial and periarterial lymphatic dilation. There was no evidence that these changes were reversible if the lamb remained in utero for as long as 5 days. Three twins who were allowed to survive died showing pulmonary pathology characteristic of further progression of developing hyaline membranes. Surface active indices of lungs from most stressed and control lambs over 130 days were within normal limits. Cerebral hemorrhage was present in some lambs. These changes are consistent with the previously reported earliest pulmonary changes which eventually result in well developed hyaline membranes and demonstrate the presence of intrauterine pulmonary pathology following maternal stress. (SPR) Occlusion of the umbilical cord of the unanesthetized fetal lamb at term consistently causes initiation of breathing. This effect is probably a result primarily of the hypoxic, hypercarbic and acidic stimulation of chemoreceptors which occurs after interruption of the placental circulation.
In order to eliminate Deri~heral chemorece~tor afferent connections to the ;esp&atory center, bilatkral divisions of the vapi and carotid sinus nerves were performed in 6 term Fetal lambs. Despite this, subseq;ent cord occlusion caused each lamb to initiate breathing. However, breathing was slower and total ventilation much less than that of control mock-operated animals. Survival period ranged from 19 minutes to several hours. Lambs subjected to bilateral vagotomy alone or to bilateral division of the carotid sinus nerves alone also initiated breathing after cord occlusion.
Newborn lambs, with bilaterally divided vagi and carotid sinus nerves, when exposed to 8.6 % CO, mixtures with normal oxygen content, increased ventilation significantly. Coburn has shown that CO production (Vco) in man, as measured by the increase in blood CO occurring during rebreathing in a closed system, reflects the mean red cell life span, (MLS). We have measured Vco in 9 normal newborns and in 4 with erythroblastosis fetalis (EF) using a rebreathing system. CO liberated from venous blood samples was determined by gas chromatography.
Mean Oco in normal newborns was 13.6f 3.4 plCO/kg/h (SD) and MLS 61-106 days. In EF Oco ranged from 37-154 plCO/kg/h. In 4 cases of EF Vco was measured before and after each exchange transfusion (ET). In all cases O c o remained significantly elevated after 1 E T and in one case after 2 ETs.
It is concluded that MLS in the normal newborn is somewhat shortened. In EF the continued elevation of Vco after E T suggests the existence of pools of sensitized red cells not available for removal by E T or a significant contribution from ineffective erythropoiesis and non-erythropoietic sources.
Calculation of total bilirubin production (from Vco) and of bilirubin 'retention' (from measured rise of serum bilirubin) showed that the normal newborn is capable of excreting about 5 mg of bilirubin/kg/day and that this ability may be markedly increased in some infants with hemolytic disease. I t was determined that light in the blue range, near the absorption peak of bilirubin (460 n) was the most effective wavelength to degrade bilirubin, but that radiation in the near U-V caused even more rapid decomposition in vitro. Blue fluorescence has an output of 2.1 pwt/cm2 at 460 nm: 'daylight' lamps have 60 % of this energy; 'Vitalite' lamps have only about 40 %. Energy output drops over 40 % after 200 hours of lamp use. A controlled study of 59 infants was done; 44 were Negro, 2 1 had HDN due to ABO incompatibility, and 28 were of low birth weight. Rate of decline of serum bilirubin concentration was significantly greater (about twice) in irradiated infants than in controls, and bilirubin concentrations were significantly lower in treated infants whether in the HDN crouv or the u x group without hemolysis. Exchange transfusions were necessarv onlv in control subiects. Phototheravv was effective'in ail but severely aifected infants wiih R h incompatibility in another group. Urine urobilin excretion increased in all subjects under blue light, and albumin-binding capacity increased as bilirubin concentration declined. Melanin pigment in the skin of Negro infants did not interfere with bilirubin photodegradation. Biochemical studies of bilirubin decomposition products showed spectral and solubility characteristics ofdipyrroles, not those of biliverdin. Identification is not definite. We have concluded that light exposure as a therapeutic, not prophylactic, measure in neonatal jaundice due to HDN and other causes is effective when proper light sources and energy output at specific wavelength are used, that the decomposition products of bilirubin are similar to dipyrroles, and that the greatest efficiency in phototherapy depends upon accurate emission spectra, energy output, and the maximally useful period of lamp-life not related to degree of luminescence. (APS) From 44.6 to 133.8 mequivalents sodium bicarbonate was infused in single or divided increments into the amniotic cavity of eight, pregnant Rhesus monkeys. The infusions were performed between 133 and 158 days' gestational age in an attempt to: (1) determine if significant amounts of bicarbonate could be introduced into the fetus via amniotic fluid; (2) change fetal [H+] in the absence of maternal changes, i. e., primary fetal alkalosis. Prior to the infusions, a maternal femoral artery, uterine vein, and an inter-placental bridging (umbilical) vein were cannulated. Baseline maternal and fetal acid-base values and changes following the amniotic fluid bicarbonate infusions were measured. Increases in umbilical vein pH [HCO,-1, and whole blood buffer base indicated significant net transfers of bicarbonate from amniotic fluid to fetus. These changes preceeded, and were larger than, any increases in the maternal compartment. The maximum increase in umbilical vein [HCO,-] ranging from 3.4 to 35 mEq/l, in buffer base from 0.8 to 35 mEq/l, and in pH from 0.026 to 0.321 units took place between 30 and 85 minutes after the infusions were completed. In the most dramatic experiment the fetal umbilical pH increased to 7.60 and the plasma [HCO,-] of Obstetrics-Gynecology, Univ. of Helsinki, Finland. The fetal pancreas does not respond promptly to acute glucose administration. Therefore insulin levels were determined in cord plasma from fetuses of normal mothers at 13-18 weeks gestation and term who received constant rate infusion of either glucose (6 mgm/kg/ min) or saline. Term gestational diabetic mothers (GDM) received only saline. Cord vein blood glucose and plasma insulin (mean + SE,) were as follows :
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Chan<qes in Fetal and
Fetuses of mothers receiving glucose had higher plasma insulin levels than their saline controls. At term the insulin response was greater than in the second trimester. The fetus of the gestational diabetic mother (FGDM) had insulin leveG significantly higher than saline infused term fetuses at com~arable glucose levels. A highly significant correlation (r = 0.93) existed be-
